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Abstract
Introduction. Benign prostatic hyperplasia (BPH) is the most common cause of bladder outlet obstruction in men 
over 50 years old who have lower urinary tract symptoms.
Objective. To investigate the impact of intravesical prostate protrusion (IPP) during sonography concerning the 
response to medical treatment in patients with BPH.
Materials & methods. This study is a descriptive-analytical quasi-experimental. The individuals (80 patients) were 
divided into two groups based on the presence or absence of IPP as seen in ultrasound. Before and after one month 
of treatment with the alpha-blocker, PVR and IPSS were measured in the patients, and the improvement trends in 
the two groups were compared. 
Results. The mean age of patients in both groups was 66.08 ± 10.8 years. After treatment with alpha-blockers, the mean 
PVR in IPP-patients was 6.82 ± 5.6 ml, and in no-IPP-patients it was 25.37 ± 15.57 ml (P > 0.001). After treatment with 
alpha-blockers, the mean score in IPP-patients was 6.78 ± 9.52, and in no-IPP-patients it was 12.55± 6.99 (P = 0.388). 
Conclusion. The results indicate that the effect of the alpha-blocker medication on patients with IPP was greater than 
on those without IPP, highlighting the positive impact of using alpha-blockers in patients with BPH who have IPP. 
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Аннотация
Введение. Гиперплазия предстательной железы (ГПЖ) является самой частой причиной инфравезикальной 
обструкции у мужчин старше 50 лет с симптомами нижних мочевых путей.
Цель исследования. Оценить влияние интравезикальной протрузии простаты (intravesical prostatic protrusion, 
IPP), по данным сонографии, на эффективность медикаментозной терапии у пациентов с ГПЖ.
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ВЛИЯНИЕ ИНТРАВЕЗИКАЛЬНОЙ ПРОТРУЗИИ ПРОСТАТЫ НА РЕЗУЛЬТАТЫ 

ЛЕЧЕНИЯ ПАЦИЕНТОВ С ГИПЕРПЛАЗИЕЙ ПРЕДСТАТЕЛЬНОЙ ЖЕЛЕЗЫ
ОБМЕН ПРАКТИЧЕСКИМ 
ОПЫТОМ

Материалы и методы. Исследование носило описательно‑аналитический квази‑экспериментальный харак-
тер. В зависимости от наличия или отсутствия IPP, по данным ультразвукового исследования, 80 пациентов 
были разделены на две группы. До терапии и через один месяц после неё альфа‑адреноблокатором у па-
циентов измеряли остаточный объём мочи (PVR) и суммарный балл IPSS, после чего сравнивали динамику 
этих показателей между группами.
Результаты. Средний возраст пациентов обеих групп составил 66,08 ± 10,8 года. После лечения альфа‑адрено
блокаторами средний PVR у пациентов с IPP составил 6,82 ± 5,6 мл, а у пациентов без IPP — 25,37 ± 15,57 мл 
(p < 0,001). После терапии средний балл IPSS у пациентов с IPP составил 6,78 ± 9,52, а у пациентов без IPP — 
12,55 ± 6,99 (p = 0,388).
Заключение. Полученные данные свидетельствуют о том, что эффект терапии альфа‑адреноблокаторами 
у пациентов с  IPP был более выраженным, чем у пациентов без IPP, что подчёркивает целесообразность 
применения альфа‑адреноблокаторов у больных ДГПЖ с наличием интравезикальной протрузии простаты.

Ключевые слова: предстательная железа; мочевой пузырь; объём остаточной мочи; альфа-
адреноблокаторы
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Introduction 
Benign prostatic hyperplasia (BPH) is the 

most common cause of bladder outlet ob-
struction (BOO) in men over 50 years old who 
have lower urinary tract symptoms (LUTS). It 
affects more than 50% of men over 50 and 
about 90% of men over 80. Treatment options 
for this group of individuals include monitor-
ing, medication, and surgery. Among these, 
medication is the most common treatment, 
helping patients improve symptoms and pre-
vent disease progression [1]. The tendency 
to undergo surgery is increasing daily, and 
the rising number of affected patients has 
resulted in high costs for the healthcare sys-
tem. Therefore, we should allocate the funds 
spent on intervention approaches to investi-
gating and researching more suitable long-
term medical treatments [2, 3]. The treatment 
of moderate to severe LUTS with incomplete 
urinary obstruction in patients with a prostate 
volume < 40 ml or a Prostate-Specific Anti-
gen (PSA) < 1.5 ng/ml is with alpha-blockers. 
Alpha-blockers cause relaxation of the smooth 
muscles of the bladder neck and the urethra. 
This relaxation reduces bladder outlet resis-
tance and facilitates a strong flow, allowing for 
the elimination of urine from the bladder [4]. 

Tamsulosin is the most prescribed medica-
tion for patients with BPH [2, 5]. However, not 
all patients will benefit from this treatment 
(30 – 43%). Therefore, identifying patients and 
factors that lead to non-response or low re-
sponse to drug treatment is useful for finding 
the right therapeutic approach, which, to date, 
has not been established with any criteria for 
predicting the percentage of drug response 
in these patients. An inexpensive and non-
invasive technique is needed to identify these 
patients[6, 7]. Ultrasound is a reliable method 
in which the parameters of prostate volume, 
post-void residual volume (PVR) of urine, and 
the extent of intravesical prostatic prolapse 
(IPP) are measured. In the meantime, the mea-
surement of IPP can be used to evaluate diag-
nostic information and determine prognosis in 
BPH. So far, the value of IPP in identifying the 
response to medical treatment in BPH has not 
been thoroughly researched and examined. 
Articles have been published indicating that 
IPP can identify bladder outlet obstruction 
(BOO). According to reports, an IPP greater 
than 10 mm has good sensitivity for defining 
BOO [8, 9] There are other parameters to de-
termine the degree of obstruction in patients 
with BPH. The International Prostate Score 
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(which includes seven questions and scores 
ranging from 0 to 35, depending on the se-
verity of urinary symptoms and obstruction) 
[10 – 12]. 

Objective. To investigate the impact of in-
travesical prostate protrusion (IPP) during so-
nography concerning the response to medical 
treatment in patients with BPH.

Materials and methods
Ethical statement. This study was approved 

by the Research Ethics Committees of Sabze-
var University of Medical Sciences in Iran (IR.
MEDSAB.REC.1401.027). Written informed con-
sent was obtained from all participants before 
ample collection.

Participants and Sampling. Male patients 
presenting with urinary symptoms attribut-
able to BPH at the outpatient clinic were con-
sidered for inclusion. Inclusion criteria were 
age between 50 and 75 years, clinical diagno-
sis of BPH, and PSA levels up to 10.1 ng/mL 
after excluding malignancy based on digital 
rectal examination (DRE), imaging, or biopsy 
when indicated. PSA density and other clinical 
parameters were also used to minimize unde-
tected prostate cancer risk, reflecting typical 
clinical practice scenarios where mild to mod-
erate PSA elevations occur in BPH patients. Ex-
clusion criteria were patient non-cooperation, 
inability to undergo diagnostic procedures 
pre- and post-intervention, and occurrence 
of urinary retention during the study. Patients 
with significant comorbidities, including un-
controlled diabetes or other systemic diseases 
that might confound urologic outcomes, were 
excluded as part of the broader criteria.

Procedures. After obtaining informed con-
sent, patients underwent initial clinical assess-
ment, including medical history, DRE, PSA test-
ing, and ultrasound evaluation of prostate 
anatomy and PVR. 

Ultrasound measurements were performed 
using an GE LOGIQ e (GE Healthcare, Chicago, 
IL, USA) device for assessing IPP and measur-
ing PVR. The International Prostate Symptom 
Score (IPSS) questionnaire, consisting of seven 
questions with six response options each, was 
employed to quantify symptom severity.

Based on ultrasound findings, patients 
were categorized into two groups (IPP or 
no-IPP). Baseline IPSS and PVR values were 
recorded. All patients were prescribed tam-
sulosin 0.4 mg daily for one month. After com-
pletion of treatment, repeat ultrasound mea-

surements of PVR and IPSS assessments were 
conducted. Patients bore the cost of routine 
ultrasound as part of standard clinical care. 
Compliance with the medication was moni-
tored through patient self-report at follow-up.

Data Collection and Validation. Data on 
demographic characteristics, clinical param-
eters, ultrasound findings, PSA levels, IPSS 
scores, and PVR volumes were systematically 
collected at baseline and after one month of 
treatment. All ultrasound measurements were 
performed by the same trained sonographer 
to reduce inter-operator variability. IPSS ques-
tionnaires were administered by trained re-
search personnel to ensure consistency. Data 
were checked for completeness and accuracy 
prior to analysis.

Statistical analysis. Data analyses were 
performed using SPSS version 24 (SPSS Inc., 
Chicago, IL, USA). Normality of continuous 
variables was assessed with the Kolmogorov-
Smirnov test. Descriptive statistics included 
means, standard deviations, frequencies, and 
percentages. Between-group comparisons 
were conducted using independent t-tests 
for normally distributed continuous variables, 
Mann-Whitney U tests for non-parametric vari-
ables, chi-square or Fisher’s exact tests for 
categorical variables. Changes in IPSS and PVR 
before and after treatment within groups were 
evaluated via paired t-tests. A p-value < 0.05 
was considered statistically significant. Simple 
random cluster sampling was employed to 
recruit study participants. Sample size calcu-
lation was based on previous uroflowmetry 
data, estimating the mean (M) and standard 
deviation (SD) before intervention. With a 95% 
confidence level and 80% power, a minimum 
of 40 subjects per group was determined.

Results
The results indicated that the mean age 

of patients in all participants was 66.08 ± 
10.8 years. The average duration of medica-
tion use among the patients was 4.08 ± 4.03 
years, and the IPSS before the start of treat-
ment was 14.07 ± 8.4 (Table 1).

Before treatment with alpha-blockers, the 
average volume of PVR in IPP-patients was 
10.77 ± 7.94 ml, while in no-IPP-patients, it was 
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30.97 ± 18.93 ml. A statistically significant re-
lationship was found between the PVR before 
treatment in the two groups, as determined 
by the t-test (P > 0.001).

After treatment with alpha-blockers, the 
mean PVR in IPP-patients was 6.82 ± 5.6 ml, 
compared to 2.37 ± 1.57 ml in no-IPP-patients. 
Again, the t-test showed a statistically signifi-
cant difference between the two groups after 
treatment (P > 0.001).

Additionally, the average amount of IPP be-
fore treatment for IPP-patients was 2.85 ± 2.62 
mm, compared to a post-void residual (PVR) of 
25.37 ± 15.57 ml in no-IPP-patients. The value 
«25.37 ± 15.57 mm» corresponds in fact to 
the mean PVR not the protrusion size, in no-
IPP-patients. The protrusion size in this group 
was essentially zero or negligible, consistent 
with the group definition. It is important to 
note that the mean PVR is measured in no-IPP-
patients, rather than the protrusion size. The 
t-test also indicated a statistically significant 
relationship between the average amount of 
IPP before treatment in the two patient groups 
(P > 0.001). After treatment with alpha -lockers, 
the average amount of IPP was 1 ± 1.41 mm 
in IPP-patients, while it was 20.1 ± 11.82 mm 
in those no-IPP-patients. Once more, a statis-
tically significant difference was found based 
on the t-test (P > 0.001). Regarding the mean 
IPSS before treatment, patients with IPP had 
a score of 11.77 ± 7.24, while those without 
protrusion had a mean score of 16.37 ± 8.87. 

There was no statistically significant relation-
ship between the mean IPSS before treatment 
in the two groups (P = 0.116), (Table 2). After 
treatment, the mean IPSS was 9.52 ± 6.78 in 
IPP-patients and 12.55 ± 6.99 in those no-IPP-
patients. Again, the t-test showed no statisti-
cally significant difference between the two 
groups after treatment (P = 0.388), (Table 2). 

Discussion
Alpha-blockers primarily act by antagoniz-

ing alpha-1 adrenergic receptors located on 
the smooth muscle cells of the prostate and 
bladder neck, leading to relaxation of these 
muscles. This relaxation reduces dynamic BOO 
and improves urine flow, which is the primary 
mechanism of symptomatic relief in BPH.

Regarding IPP, alpha-blockers do not 
directly reduce the structural bulk or static 
component of the prostate tissue responsi-
ble for the protrusion. Rather, they decrease 
the smooth muscle tone, which can result in 
a functional reduction in protrusion appear-
ance on ultrasound due to decreased muscle 
contraction and tension around the protruding 
tissue. Therefore, the observed reduction in 
IPP size after alpha-blocker treatment repre-
sents a functional or false reduction rather 
than a true anatomical decrease in prostate 
volume.

In contrast, 5-alpha reductase inhibitors 
are known to induce true prostate volume 
reduction over longer treatment durations. 

Table 1. The average of quantitative variables in all participants before the intervention

Variable Mean ± SD Maximum Minimum
Age 66.08 ± 10.8 93 50
Years of using the drug 4.08 ± 4.03 20 0
IPSS 14.07 ± 8.40 34 1
PVR 20.80 ± 17.64 30 1
IPP 13.35 ± 12.38 100 0

Table 2. Comparison of the results of the effect of IPP on ultrasound on the response rate to alpha-
blocker treatment

Parameters
Group 1 (case)
(n = 40)

Group 2 (control)
(n = 40) Independent Samples Test

P-value 
Mean ± SD

Mean PVR before treatment 10.77 ± 7.94 30.97 ± 18.93 < 0.001
Mean PVR after treatment 6.82 ± 5.60 25.37 ± 15.57 < 0.001
Mean IPP before treatment 2.85 ± 2.62 23.85 ± 8.79 < 0.001
Mean IPP after treatment 1.00 ± 1.41 20.1 ± 11.82 < 0.001
Mean IPSS before treatment 11.77 ± 7.24 16.37 ± 8.87 < 0.001
Mean IPSS after treatment 9.52 ± 6.78 12.55 ± 6.99 0.388 
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Our study’s observations regarding decreased 
protrusion size reflect the dynamic changes 
mediated by muscle relaxation rather than 
tissue regression.

In the study by A. Kalkanli et al. (2016), 
men aged 50 to 80 years with LUTS second-
ary to BPH were studied between 2013 and 
2014. 49 patients were selected and evaluated 
at baseline with PSA, IPSS, transabdominal 
and transrectal ultrasound (to measure PVR, 
IPP, and prostate volume). They were then 
treated with tamsulosin and followed up with 
the methods mentioned above after one and 
three months of treatment. A review of post-
treatment results showed that IPP was sig-
nificantly associated with patient response to 
alpha-blockers [1]. In the study by A.A. Cum-
panas et al. (2013), between 2009 and 2011, 
183 patients with LUTS who had BPH were 
studied in two groups of 90 and 93 patients. 
IPP was < 10 mm in group A and > 10 mm in 
group B. Patients were treated with tamsulo-
sin for three months. IPSS, uroflowmetry, and 
IPP were studied before and after treatment 
in both groups. The result was that the group 
with IPP < 10 mm had a poorer response to 
treatment than the other group [13]. 

In the study by T. Yoshida et al. (2016), 
between 2010 and 2014, 111 patients were 
treated with dutasteride for urinary symptoms 
secondary to BPH. Patients with IPP < 10 mm 
were selected. Of the 111 patients, 27 (24.3%) 
developed urinary retention and required sur-
gery. In patients with lower IPP, both IPSS and 
maximum urinary flow rate improved after 
treatment. However, this improvement was 
not observed in patients with higher IPP. No 
significant reduction in IPP was observed after 
treatment, while prostate volume was signifi-
cantly reduced after treatment with dutaste-
ride. The higher the IPP level, the greater the 
treatment resistance and the risk of urinary 
retention and the need for prostate surgery in 
patients receiving dutasteride for symptoms 
related to BPH. Dutasteride is not an effective 
drug for reducing IPP [14]. In the study by H.J. 
Lee et al. (2017), 114 men over 50 years of 
age with LUTS were evaluated for symptoms, 
uroflowmetry, PSA, and transabdominal ultra-
sound (to assess IPP, PV, and PVR). Thirty-six 
patients had prostate volumes < 30 ml and 
IPP < 10 mm, 9 patients (25%) had urodynamic 
obstruction, all of which had normal bladder 
contractions. 40 patients (38.9%) had weak 
detrusor contractions and no obstruction. IPP, 

PVR, and PV are significantly associated with 
urinary tract obstruction. Uroflowmetry and 
IPP results were significantly associated with 
detrusor contraction. In the 5-year follow-up, 
most patients responded to drug treatment, 
and only 33.3% required surgery. In men with 
small prostates and low IPP, the incidence of 
urinary tract obstruction is related to pros-
tate volume, PVRU, and IPP levels, and the 
response to drug treatment [15]. In our study, 
the mean data from the study, after treat-
ment with alpha-blockers, in both intervention 
groups was lower than when patients had not 
started using alpha-blockers. This indicates 
the positive effect of using alpha-blockers in 
patients with BPH. Also, studies showed that 
the impact of alpha-blockers on patients (IPP 
< 10 mm) was much greater than in patients 
with no prostatic protrusion into the bladder. 
Therefore, it can be concluded that the im-
provement of this drug is more effective on 
low IPP and PVR levels. Therefore, the present 
study agrees with studies by A. Kalkanli et al. 
(2016) and A.A. Cumpanas et al. (2013) are 
consistent [1, 13]. Our study was somewhat 
consistent with the studies of T. Yoshida et al. 
(2016) and H.J. Lee et al. (2017) [14, 15], with 
the difference that in the study by T. Yoshida 
et al. (2016), only patients with IPP < 10 mm 
were selected, and the type of alpha-blocker 
drug differed from that in our study. Also, in 
the study of H.J. Lee et al. (2017), the frequency 
of patients with detrusor contraction and its 
relationship with IPP and the frequency of pa-
tients who underwent surgery were examined, 
but in our study, these cases were not exam-
ined. Instead, the statistical relationship of IPP, 
PVR, and IPSS before and after treatment was 
calculated in both intervention groups.

Limitations of the study. In this study, the 
small sample size and the case–control design 
prevented the treatment response from being 
accurately measured. Therefore, generalizing 
the findings to the broader population of pros-
tate cancer patients with prostate protrusion 
into the bladder is limited. It is recommended 
that future studies be conducted with a larger 
sample size.

Conclusion
The therapeutic effect of alpha-blockers is 

markedly enhanced in patients with prostatic 
protrusion into the bladder compared to those 
without protrusion, suggesting a phenotype-
specific response to alpha-blockade in BPH. 
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The observed amplification of benefit in the 
protrusion group implies a potential interac-
tion between prostatic architectural changes 
and alpha-adrenergic signaling that merits 
mechanistic exploration. This study under-
scores the clinical value of assessing pros-
tatic protrusion as a stratification marker for 
personalized medical therapy in BPH. Beyond 
symptom relief, alpha-blockade in IPP-patients 

appears to improve objective bladder function 
and may reduce BOO progression, highlight-
ing a potential disease-modifying aspect in this 
subgroup. The findings open avenues for inno-
vative therapies that combine alpha-blockade 
with targeted modulation of prostatic–bladder 
interactions and call for prospective trials to 
validate durability and long-term outcomes in 
diverse populations.
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