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Abstract

Introduction: Objective: To find out the association of Prostate volume with International Prostatic Symptom
Score in Benign Prostatic Hyperplasia patients.

Study Design: A Cross- out sectional study was carried out. Qualitative variables measured by Chi square test
and quantitative by ANOVA. Pearson correlation & multinominal regression were applied. P value considered
significant at <0.05. It was conducted in a tertiary care hospital, Ziauddin University Hospital Karachi.

Materials and Methods: The data was collected from 103 Benign prostatic hyperplasia patients. Prostate Volume
of BPH patient were recorded by transabdominal ultrasonography in Radiology department (performed by senior
faculty). Severity of symptoms were assessed by IPSS questionnaire.

Results: Mean IPSS was found out to be #13.7. Clinical presentation showed incomplete emptying, hesitancy &
nocturia, the parameters in IPSS as most frequently occurring symptoms in benign prostatic hyperplasia patient in
our subset of population. These symptoms were found to be statistically significant with prostatic volume.
Conclusion: IPSS strongly correlated with prostate volume. Irritative storage and voiding obstructive symptoms
have shown association with increasing prostate volume.

Keywords: Benign Prostatic Hyperplasia, Prostate Volume, International Prostatic Symptom Score, Lower

Urinary Tract Symptoms.
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Introduction

Benign Prostatic Hyperplasia(BPH) has always been
an emerging health issue of men between 50 to 80
years®). BPH is characterized as having group of
obstructive and irritative symptoms. These complex
symptoms can be collectively seen in a more preferred
terminology that is “lower urinary tract symptoms
(LUTS)” @

WHO has adopted International Prostatic Symptom
Score (IPSS) as the most validated score for
quantifying lower Urinary tract symptoms® since such
symptoms are diagnostic for benign prostatic
hyperplasia. IPSS is a questionnaire, a subjective
parameter that is of help in assessing Benign Prostatic
Hyperplasia (BPH)®.There are two parameters for
detecting BPH ,one is subjective and other is objective.
The objective parameter is prostate volume®).

The IPSS uses these seven questions for assessing the
severity of LUTS plus an eighth question which is a
disease specific which is quality of life (QoL)
questionnaire©(). These eight questions are used to
quantify benign prostate hyperplasia.

International Prostatic Symptom Score:

“IPSS is based on the answers to 7 questions
(Frequency, Urgency, Nocturia, Incomplete emptying,
Intermittency, Weak stream and Straining)®.The
answers are given marking as 0 to 5. The total score
ranges from 0 to 35 (asymptomatic to symptomatic)©.
The Symptom index is categorized as mild (£7),
moderate (8-19) and severe (220). For symptomatic
score classification, IPSS divides the symptoms into
obstructive and irritative symptoms as assessed by
questionnaire(). Among these irritative or storage
symptoms are frequency, urgency, nocturia. Voiding
symptoms are incomplete emptying, intermittency,
weak stream and straining. Benign Prostatic
Hyperplasia has been used to explain a group of
obstructive and storage symptoms (11.12”,

This study was conducted to identify that among IPSS,
which of the following symptoms whether
obstructive/ voiding and irritative/storage were more
closely linked with BPH patients. The objective of this
study is to find out the association of IPSS with
Prostate volume.

Materials and Methods

This study spanned a period of a year and conducted
in Ziauddin University Hospital, Karachi. Samples
were collected through Urology clinic & Radiology

dept. Approval of study was obtained by research and
Ethical committees. Target patients aged 40years and
above. Informed consent & Performa including past
medical history and also IPSS questionnaire was filled
by the participants, known case of BPH & patient
diagnosed after ultrasonography (PV >25ml) were part
of study. Patients with acute or chronic urinary
retention status, Acute or chronic prostatitis within
previous 3 months, Known case of prostatic carcinoma
and on medications using 5-alpha reductase inhibitors
and anti-androgens were excluded from the study.
Inclusion criteria includes IPSS > 8, PV > 25ml and
patients aged 40 years and above.

Statistical Analysis:

A cross-sectional study with convenience sampling
was carried out. Statistical analysis was done on SPSS
version 22. Quantitative variable was measured using
ANOVA, Pearson correlation and Multinomial
Regression. Qualitative variable was measured using
Chi-Square. P value less than 0.05 was considered
significant at 95% confidence interval.

Results

1. Descriptive and Clinical Presentation:

Mean average score of IPSS was found out to be 13.7,
with hesitancy & nocturia being most prominent
symptom in BPH patients.

Table 1: Descriptive Statistics of IPSS

Mean Frequency of Percent  of
score Clinical Clinical
presentation  presentation
(n) %
IPSS 13.7+5
Incomplete 1.8£15 97 94.2
emptying
Frequency l.6+x1.4 69 67
Intermittency | 1.741.5 74 71.8
Urgency 21£15 61 59.2
Weak Stream | 1.2+1.2 97 94
Straining/ 24+12 98 95.2
hesitancy
Nocturia 2.6+1.3 98 95

Hesitancy was the most common complaint in BPH
subjects as shown in table.

Out of 103 patients, 94% experienced sense of
incomplete emptying, 71% experienced intermittency,
94% had weak stream, 95% had hesitancy and
nocturia.
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Figure 1: Distribution of BPH patients according to
Clinical Presentation

This bar diagram depicted the frequency and
percentage of clinical symptoms in BPH patient.

2. Correlation of IPSS with Prostate Volume

In our study there was significant correlation found
between prostate volume and following symptoms of
IPSS. Incomplete emptying (r= 470, p= .036),
Hesitancy(r=.404,p=.043), Nocturia(r=.277,p =.041) but
insignificant correlation was observed among prostate
volume and rest of parameters of IPSS like Weak
stream(r=.583,p=.109), Intermittency (r=.133,p=.220),
Increased frequency of micturition (r=.357, p=.503),
Urgency(r=.22, p=.449).

Table 2: Symptoms of IPSS and their significance
levels

S.no | IPSS R value P-value
1. Incomplete 470 0.036*
emptying

2. Frequency 357 0.503
3. Intermittency 133 0.220
4. Urgency 0.22 0.449
5. Weak Stream 583 0.109
6. Hesitancy 404 0.043*
7. Nocturia 277 0.041*

Incomplete Emptying N Prostate p-value
volume
Mean +SD
1.No symptom (0/5) |24 33.948
2.Atleast 1 time (1/5) | 26  38.4%10
3.Less than half 22 442415 0.036*
time(2/5)
4 Half of the time(3/5) | 16  53.2+19
5.More than half(4/5) |3 43.2+16.7
6.Always(5/5) 12 51.3¥17.9

p-value <0.05* considered significant.

2b) Association of Straining With Prostate Volume:
There was a significant correlation of the straining
with the prostate volume.

Table 4: Straining with prostate volume.

Straining N pv p-value
Mean

1.No symptom (0/5) 32 38+8

2.Atleast 1 time (1/5) | 34 38+14 0.043*

3.Less than half 21 46 +15

time(2/5)

4 Half of the time(3/5) | 9 54 +22

5.More than half(4/5) | 4 579+6

6.Always(5/5) 3 57 £ 24

p < 0.05*considered significant.

2c¢) Association of Nocturia with Prostate Volume:
There was a significant correlation found between
nocturia and prostate volume.

Table 5: Nocturia with Prostate Volume

Nocturia N PV p-value
Mean

1.No symptom (0/5) 3 42 +£10

2.Atleast 1 time (1/5) | 15 38+12 0.041*

3.Less than half 33 37 +11

time(2/5)

4 Half of the time(3/5) | 27 45+15

5.More than half(4/5) | 11 54 £ 24

6.Always(5/5) 13 44 £13

p < 0.05% considered significant.
Correlation of Weak Stream (R=.583, P=.109) with
Prostate Volume.

Pearson correlation coefficient and significance levels.
Above findings in our study indicated that increased
prostate volume was associated with incomplete
emptying, hesitancy and nocturia.

2a) Association of Incomplete Emptying with
Prostate Volume:

There was a significant correlation found between
prostate volume and incomplete emptying represented
as a symptom of BPH patient.

Table 3: Incomplete emptying with prostate volume

Discussion

In this study of average mean IPSS was found out to
be 13.7 (Table 2) which is in concordance with the
study conducted in 2017,in which mean IPSS was
13.5019),

Another, Saudi study found out that total mean IPSS
in a 70 year old Saudis was 8(14. Brazilian study stated
that obstructive symptoms of IPSS scored 8 and
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irritative symptoms scored 9. In this study obstructive
symptoms had IPSS of 6 whereas irritative symptoms
IPSS was 8(13. Study conducted by Hebert Lepor stated
that IPSS in Caucasian men was found to be 25.5 and
that of Asian was 33 whereas obstructive symptom
score was 2.7 and irritative symptom score was 4.2(15
16).HJ Park in his study found out that mean IPSS in
BPH patients was 15(17).

Out of one hundred and three subjects, a large number
of patients had complaint of incomplete emptying
which depicts post micturition symptoms. Patients
who experienced intermittency, weak stream and
straining were 71.8%, 94% and 95% respectively
(voiding symptoms).Those experiencing frequency,
urgency and nocturia were 67%, 59%,95% respectively
(storage symptoms) (Table 1). Some studies suggest
that patients were bothered more about voiding
symptoms than storage symptoms but further
researches are needed to confirm this(®). Study
conducted by Oranusi explained in his study that
among IPSS-LUTS nocturia (100%), frequency(98%)
straining(92%) and weak stream (84%) were most
frequently occurring symptoms in BPH patients
whereas urgency (41%), incomplete voiding (39%) and
intermittency (35%) were least occurring symptoms
respectively(3).

The common clinical presentation in our study was
incomplete emptying, hesitancy and nocturia. These
findings were similar to those of Taiwanese study
®in which incomplete emptying ,hesitancy ,urgency,
weakstream and nocturia strongly correlated with
prostate volume. Another study@®) observed that
nocturia as the only most occurring, repeatable
symptom in BPH. This is in concordance with our
findings that nocturia significantly correlated with PV
and the most commonly occuring symptom in our
patients as well .One of the Korean study observed
that most frequently occurring symptom in their BPH
population was nocturia and weak stream whereas
urgency was the least occurring symptom , these result
were similar to our findings(®.Similarly, Unsal in his
study found out that symptoms of nocturia and
incomplete emptying rises as person gets older(.
Among bothersome LUTS, nocturia is an obstructive
symptom that greatly affects patient’s quality of life
resulting in disturbed sleep.

This study correlated strongly with straining or
hesitancy with highly significant p value. Research
conducted by Aslan was in concordance with our
study which stated that straining associated with
LUTS, Prostate Volume and Erectile Dysfunction as
well®). Another study also found out that straining as

one of prominent symptom in IPSS in Nigerian
community®). These symptoms are present in the
course of disease, nevertheless contributing to Benign
Prostatic Hyperplasia, an age associated disease.

In this study Incomplete emptying also correlated
positively with prostate volume. Study conducted in
2018 concluded that BPH patients had high score for
incomplete emptying which subsequently improved
after medications@. Another study established by
Irwin validated the importance of irritative symptoms
over obstructive symptoms as Irritative symptoms
have large impact on quality of life and irritative
symptoms points more towards bladder outlet
obstruction symptoms whereas obstructive symptoms
relate more towards bladder pathologies?.

BPH is an age related disease, 70% of the patients by
age of 65 years have enlarged prostate gland
measuring Prostate volume more than 40 ml®o).
According to Baltimore Longitudinal Study, patients
had some degree of LUTS and Clinical BPH by the age
of 60 years®). Our study is in concordance with above
study that shows that LUTS as assessed by IPSS
strongly correlates with prostate volume.

Conclusion

This study has shown significant association between
IPSS and Prostate volume. Among IPSS parameters
obstructive and storage symptoms both strongly
correlated with increased prostate volume. Incomplete
emptying, straining and nocturia were most repeatable
symptoms as assessed among benign prostatic
hyperplasia patients in our subset of tertiary care
hospital.

References

1. O’leary MP, Wei JT, Roehrborn CG, Miner M, Registry B,
Committee PSS. Correlation of the International Prostate Symptom
Score bother question with the Benign Prostatic Hyperplasia
Impact Index in a clinical practice setting. BJU international.
2008;101(12):1531-5. hitps://doi.org/10.1111/j.1464-
410X.2008.07574.x

2. Coyne K8, Sexton CC, Bell JA, Thompson CL, Dmochowski R,
Bavendam T, et al. The prevalence of lower urinary tract
symptoms (LUTS) and overactive bladder (OAB) by racial/ethnic
group and age: results from OAB-POLL. Neurourology and
urodynamics. 2013;32(3):230-7. DOIL: 10.1002/nau.22295

3. Choi EP, Lam CL, Chin W-Y. Validation of the International
Prostate Symptom Score in Chinese males and females with lower
urinary tract symptoms. Health and quality of life outcomes.
2014;12(1):1.

4. Roehrborn CG. Male lower urinary tract symptoms (LUTS)
and benign prostatic hyperplasia (BPH). Medical Clinics.
2011;95(1):87-100. DOL: 10.1016/j.mcna.2010.08.013



573 Journal of Rawalpindi Medical College (JRMC); 2022; 26(4): 569-573

5. Goh HJ, Kim SA, Nam JW, Choi BY, Moon HS. Community-
based research on the benign prostatic hyperplasia prevalence
rate in Korean rural area. Korean journal of urology.
2015;56(1):68-75. DOL: 10.4111/kju.2015.56.1.68

6. Kim J, Shim S, Lee W, Kim H, Kwon SS, Bae ].
Sociodemographic  and lifestyle factors affecting the
self-perception period of lower urinary tract symptoms of
international prostate symptom score items. International journal
of clinical practice. 2012;66(12):1216-23. DOL:
10.1111/j.1742-1241.2012.02988.x

7.  Kim GW, Doo SW, Yang WJ, Song YS. Effects of obesity on
prostate volume and lower urinary tract symptoms in Korean
men. Korean journal of urology. 2010;51(5):344-7. doi:
10.4111/kju.2010.51.5.344

8. A-ztAVirk MI, Koca O, Keles MO, GAVines M, Kaya C.
International prostate symptom score: really appreciated by all
patients or not? Urology journal. 2011;8(3):227-30.

9. Wang J-Y, Liu M, Zhang Y-G, Zeng P, Ding Q, Huang J, et
al. Relationship between lower urinary tract symptoms and
objective measures of benign prostatic hyperplasia: a Chinese
survey. Chin Med J (Engl). 2008;121(20):2042-5.

10. Kim JH, Doo SW, Yang WJ, Song YS. Homogeneity among
the Korean international prostate symptom score questionnaires
used in real practice. Korean journal of urology.
2013;54(4):249-51. DOIL: 10.4111/kju.2013.54.4.249

11. Patel ND, Parsons JK. Epidemiology and etiology of benign
prostatic hyperplasia and bladder outlet obstruction. Indian
journal of urology: IJU: journal of the Urological Society of India.
2014;30(2):170. DOI: 10.4103/0970-1591.126900

12. Raza I, Hassan N, Jafri A, Gul P. Relationship between benign
prostatic hyperplasia and International Prostatic Symptom Score.
British Journal of Medicine and Medical Research. 2015;10(5).
13. Oranusi C, Nwofor A, Mbonu O. Correlation between
international prostate symptom score and uroflowmetry in
patients with benign prostatic hyperplasia. Nigerian journal of
clinical practice. 2017;20(4):454-8. DOIL: 10.4103/1119~
3077.196120

14. Arafa MA, Farhat K, Aqdas S, Al-Atawi M, Rabah DM.
Assessment of lower urinary tract symptoms in Saudi men using
the International Prostate Symptoms Score. Urology annals.
2015;7(2):221. DOIL: 10.4103/0974-7796.150492

15. Djavan B, Eckersberger E, Finkelstein J, Espinosa G, Sadri H,
Brandner R, et al. Benign prostatic hyperplasia: current clinical
practice.  Primary Care: Clinics in Office Practice.
2010;37(3):583-97. DOIL: 10.1016/j.pop.2010.04.004

16. Lepor H. Pathophysiology of benign prostatic hyperplasia in
the aging male population. Reviews in urology. 2005;7 (Suppl
4):83.

17. Park HJ, Won JEJ, Sorsaburu S, Rivera PD, Lee SW. Urinary
tract symptoms (LUTS) secondary to benign prostatic hyperplasia
(BPH) and LUTS/BPH with erectile dysfunction in Asian men: a
systematic review focusing on tadalafil. The world journal of

men's health. 2013;31(3):193-207. DOL:
10.5534/wjmh.2013.31.3.193

18. Liu C-C, Wang C-J, Huang S-P, Chou Y-H, Wu W-J, Huang
C-H. Relationships between American Urological Association
symptom index, prostate volume, and disease-specific quality of
life question in patients with benign prostatic hyperplasia. The
Kaohsiung journal of medical sciences. 2004;20(6):273-8. DOI:
10.1016/S1607-551X(09)70118~4

19. Lee E-H, Chun KH, Lee Y. Benign prostatic hyperplasia in
community~-dwelling elderly in Korea. Journal of Korean
Academy of Nursing. 2005;35(8):1508-13. DOL
10.4040/jkan.2005.35.8.1508

20. Tikkinen KA, Johnson TM, Tammela TL, Sintonen H, Haukka
J, Huhtala H, et al. Nocturia frequency, bother, and quality of life:
how often is too often? A population-based study in Finland.
European urology. 2010;57(3):488-98. DOL
10.1016/j.eururo.2009.03.080

21. Unsal A, Ayranci U, Tozun M. Prevalence of lower urinary
tract symptoms among men in a rural district of western Turkey.
Pak ] Med Sci. 2010;26:294-9.

22. Yan H, Zong H, Cui Y, Li N, Zhang Y. The Efficacy of PDE 5
Inhibitors Alone or in Combination with Alpha-Blockers for the
Treatment of Erectile Dysfunction and Lower Urinary Tract
Symptoms Due to Benign Prostatic Hyperplasia: A Systematic
Review and Meta-Analysis. The journal of sexual medicine.
2014;11(6):1539-45. DOL: 10.1111/jsm.12499

23. Ojewola RW, Oridota ES, Balogun OS, Ogundare EO, Alabi
TO. Lower urinary tract symptoms: prevalence, perceptions, and
healthcare-seeking behavior amongst Nigerian men. The world
journal of men's health. 2016;34(3):200-8. DOIL
10.5534/wjmh.2016.34.3.200

24. Urakami S, Ogawa K, Oka S, Hagiwara K, Nagamoto S,
Anjiki H, et al. Effect of tadalafil add-on therapy in patients with
persistant storage symptoms refractory to al-adrenoceptor
antagonist monotherapy for benign prostatic hyperplasia: A
randomized pilot trial comparing tadalafil and solifenacin. LUTS:
Lower Urinary Tract Symptoms. 2018. doi: 10.1111/1uts.12242.
25. Irwin DE, Kopp ZS, Agatep B, Milsom I, Abrams P.
Worldwide prevalence estimates of lower urinary tract
symptoms, overactive bladder, urinary incontinence and bladder
outlet obstruction. BJU international. 2011;108(7):1132-8. DOIL
10.1111/j.1464-410X.2010.09993.x

26. Zhang S-J, Qian H-N, Zhao Y, Sun K, Wang H-Q, Liang G-
Q, et al. Relationship between age and prostate size. Asian journal
of andrology. 2013;15(1):116. DOIL: 10.1038/aja.2012.127

27. Russo GI, Castelli T, Urzi D, Privitera S, La Vignera S,
Condorelli RA, et al. Emerging links between non-neurogenic
lower urinary tract symptoms secondary to benign prostatic
obstruction, metabolic syndrome and its components: a systematic
review. International Journal of Urology. 2015;22(11):982-90.
DOI: 10.1111/1ju.12877



