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ABSTRACT

Benign prostatic hyperplasia (BPH) is one of the most
common benign tumors in men with prevalence ranging
from 50% for men in their 60s to 90% for men in their
80s. The researcher sought to determine the relationship
of prostate-specific antigen (PSA) and prostate volume
in patients with benign prostatic hyperplasia. This study
was based on 33 cases of benign prostatic hyperplasia in
the Department of Urology, RSUD Dr. Soetomo Surabaya
that diagnosed by histopathology examination. Cases with
malignancy, acute urinary retention, and prostatitis were
excluded. The variables of prostate-specific antigen and
prostate volume were examined. The results of this study
found that 33 men were enrolled with mean PSA 16,04 ng/
ml and a mean prostate volume of 49,13 ml. Overall, 84,8%
had PSA level >4 ng/ml and 90,9% had prostate volume >25
ml. Prostate-specific antigen has significant correlation with
prostate volume (p=0,019; r=0,362). This study concluded
that prostate-specific antigen and prostate volume showed a
significant correlation.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is
a histological diagnosis associated with
uncontrolled proliferation of connective
tissue, smooth muscle, and epithelial glands
of the prostate gland resulting in increased
prostate volume (Parsons & Patel, 2014).
More specifically, prostate enlargement
occurs due to hyperplasia of the stromal and
epithelial glands that occur in the periurethral
transition zone of the prostate gland (Dhingra
& Bhagwat, 2011). This condition causes the
urethra pars prostatic depressed and it will
inhibit the flow of urine when emptying the
bladder. Disruption of urine flow in BPH
causes symptoms such as frequency, urgency,
nocturia, intermittence, decreased flow, and
hesitation (Kapoor, 2012).

Genetic, dietary, and lifestyle factors play
an important role in the growth process of
BPH. Recent research shows that there is a
strong association between clinical BPH and
metabolic syndrome, erectile dysfunction,
and inflammation (Lim, 2017). The incidence
of BPH is very much related to age. Prostate
enlargement begins when a man turns
around 40 years old. The prevalence of BPH
from histology shows positive results in
approximately 8% of men in their 40s, 50%
in their 60s, and 80% in their 90s (Lim, 2017).

Prostate volume is an indicator of BPH and
progression therapeutic response given.
Transrectal ultrasonography (TRUS) is the
most accurate method for assessing the
shape and volume of prostate examination.
The TRUS examination includes a routine
examination for BPH patients (Mochtar et al.,
2015).

Serum prostate-specific antigen (PSA) tests
are performed for health screening and early
detection of prostate cancer. PSA measurement
should be performed only if a diagnosis of
prostate cancer will change the management
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or if PSA can assist in decision-making in
patients at risk of progression of BPH (Mochtar
etal., 2015). Serum PSA is a marker of prostatic
gland epithelial cell activity. Increased serum
PSA levels often indicate abnormalities of the
prostate (Kowalkouski, Goltz, Hart, & Latini,
2013). This shows that in addition to prostate
volume, serum PSA also has a relationship with
BPH in terms of predicting progression. Much
research has been done in various countries
regarding the relationship between PSA and
prostate volume, but not many similar studies
have been done in Indonesia, especially in
Surabaya. Our research aims to analyze the
relationship between serum PSA and prostate
volume in patients diagnosed with BPH through
histopathological examination.

METHODS

This study was an observational analytic study
with a cross-sectional approach conducted
in the case of BPH at the Urology Polyclinic
Dr. Soetomo Surabaya in January 2017 -
December 2018. The inclusion criteria of this
study were: (1) BPH was diagnosed based on
histopathological examination results, (2) data
on the results of PSA examination in medical
records and (3) data on the results of the TRUS
examination was recorded in medical records.
Patients diagnosed with BPH with malignancy,
acute urinary retention and / or prostatitis were
excluded from the study data.

Serum PSA samples of patients were processed
using ADVIA-Centaur XPT by the direct
chemiluminometric method in the Clinical
Pathology laboratory of Dr. RSUD Hospital
Soetomo Surabaya. The prostate volume
calculation formula used is a prolate ellipsoid.
The formula used to calculate prostate size is
height (anteroposterior) x width (transversal)
x length (cephalocaudal) x (w / 6) (Haverkamp
et al., 2019). Determination of the relationship
between serum PSA and prostate volume using
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the Spearman statistical test with statistical
analysis was significant when p <0.05. This
study has received ethical approval from the
Health Research Ethics Committee Dr. Soetomo
Surabaya (0620 / KEPK / IX / 2018).

RESULTS

Samples were collected from 33 patients who
met the inclusion and exclusion criteria. All
patients were male with various age ranges. The
average age, serum PSA and prostate volume
are shown in Table 1.

The average age of patients diagnosed with
BPH was 64.81 years (SD 7.06, age range 53-
80 years), 2 (6.1%) were in the age range 46-
55 years, 20 (60.6%) were in the age range of

56 - 65 years and 11 (33.3%) were in the age
range> 65 years. The relationship between age,
serum PSA and prostate volume of 33 BPH pa-
tients is summarized in Table 2.

The average serum PSA was 16.04 ng/dl (SD
6.23, serum PSA range 2.20 - 80.40 ml). The
majority of serum PSA BPH patients (84.8%)>
4 ng/dl. The average prostate volume is 49.13
ml (SD 18.60, volume range 14.3 - 95.7 ml).
The majority of BPH patients (90.9%) have
prostate volume> 25 ml. There was a strong
relationship between serum PSA and prostate
volume (Spearman correlation coefficient r =
0.362, p <0.05). The relationship between se-
rum PSA and prostate volume in BPH patients
are shown in Table 3.

Table 1. The main parameters of the study

Parameter Mean SD
Age 64,81 years 7,06
PSA serum 16,04 ng/dl 16,23
Prostate volume 49,13 ml 18,60

Table 2. Average research data by age group

Age (years) ;:E‘;‘i:r[;g PSA (ng/dl) [SD]  © ro(srtjlt)e [VS%‘]lme
46-55 2[6.1] 12,50 [4.89] 53.50 [12.59]
56— 65 20[60.6]  18.29[18.57] 53.12 [18.66]

65 11[333]  12.59[12.63] 41,08 [18.00]
Total 33 [100] 16,04 [6.23] 49.13 [18.60]

Table 3. Spearman correlation test between PSA levels and prostate volume

PSA and prostate volume correlation Result
Correlation coefficient 0,362
Significance (one-tailed) 0,019

173



QANUN MEDIKA Vol 4 | No 2 JULY 2020

it

iy

UANALKEDOKTERAN

JURNAL SN
KEDOKTERAN Qe

DISCUSSION

A total of 33 data from patient medical
records have been verified as inclusion data
from this study. This study found that the
majority of BPH events occurred in the age
range of 56 - 65 years, with an average age of
64.81 years. These results are consistent with
research conducted by Al-Khalil et al. (2016),
of the 130 BPH cases found, 86 were aged
66-69 years. Another recent study by Krisna,
Maulana, & Kresnoadi (2017) stated that the
average age of BPH patients in their study
was 64.32 years. These findings indicate that
the risk of BPH events in men increases in old
age.

This study showed that as many as 84.8% of
BPH patients had PSA levels exceeding the
normal limit (> 4 ng/dl) and the remaining
15.2% had PSA levels within the normal range
(<4 ng/dl). These results are consistent with
the results of research conducted by Liu, Tang,
Gong, & Kong (2017) which states that BPH
patients with PSA levels> 4 ng/dl are more
numerous than BPH patients with PSA levels
<4 ng/dl both before surgery and after surgery.
Other studies that also support this result are
studies by Rybalov et al. (2013) which states
that 171 of the 245 BPH patients studied
had PSA levels> 4 ng/dl. In another similar
study conducted by Erdogan et al. (2019),
the average PSA level was 9.3 ng/dl from
a total of 137 BPH data obtained. Research
conducted in Indonesia by Putra et al. (2016)
on 1,638 BPH patients found an average PSA
level of 4.93 ng/dl. This study obtained data
with an average PSA level that is far different
from the existing research, with a difference
of about 11.1 - 6.73 ng/dl. This difference is
due to the different research methods used. In
a study conducted by Erdogan et al. (2019)
has exclusion criteria for PSA levels of more
than 30 ng/dl. In a study conducted by Putra
et al. (2016) established exclusion criteria for
PSA levels of more than 10 ng/dl. Research
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conducted at RSUD Dr. Soetomo uses a different
method from the research mentioned above.
The difference is that in this study, there is no
maximum limit of PSA levels in the exclusion
criteria so that the research results obtained are
not the same as the existing research.

This study showed that as many as 90.9% of
BPH patients had a prostate volume exceeding
the normal limit (> 25 ml), and the remaining
9.1% had a prostate volume within the normal
limit (<25 ml). These results are consistent with
research conducted by Deori, Das, & Rahman
(2017) which states that 27.5% of BPH patients
have prostate volume <30 ml, while the
remaining 72.5% have prostate volume> 30 ml.
The highest volume frequency distribution is in
the range of 40 - 60 ml, as many as 13 patients
(39.4%). The average prostate volume in this
study was 49.68 ml. Research conducted by
Mao etal. (2009) in China stated that the average
prostate volume of 268 BPH patients was 42.45
ml. Putra et al. (2016) research in Indonesia
states that the average prostate volume of 666
BPH patients with indwelling catheters is 47.58
ml, while the average prostate volume of 972
BPH patients without indwelling catheters is
41.43 ml. The difference in the average prostate
volume in BPH patients can be due to BPH risk
factors that are not the same in each study. These
risk factors include race (Egan, 2016), obesity
(Jung et al., 2016) and diabetes (Sarma et al.,
2009). The above risk factors are not mentioned
Mao et al. (2009) and Putra et al. (2016) can be
the cause of the difference in average prostate
volume results when compared to the results of
research conducted at Dr. Soetomo Hospital.

Research conducted at Dr. Soetomo Hospital
Surabaya found a significant correlation between
PSA levels and prostate volume in BPH patients
(r=0.362; p=0.019). Another study supporting
this result is Putra et al. (2016), who found a
correlation between PSA levels and prostate
volume in the male population at Dr. RSUPN
Cipto Mangunkusumo hospital (r = 0.26; p
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= 0.0001) of the 1,638 BPH patients studied.
Research Krisna, Maulana, & Kresnoadi (2017)
states that there is a correlation between PSA
levels with the prostate volume of 0.384 (p
<0.05) in BPH patients studied at Bhayangkara
Hospital Mataram. Another study by Mao et al.
(2009) suggested that there was a correlation
between PSA levels and prostate volume (r =
0.278; p <0.001) in 268 Chinese men with a
diagnosis of BPH.

A significant relationship between PSA levels
and prostate volume, can be supported by one of
the pathophysiological theories of BPH, namely
the presence of epithelial-stromal interaction.
Epithelial-stromal interaction plays a vital
role in the hormonal, cellular, and molecular
regulation of prostate development in both
normal and neoplastic prostates (Tang & Yang,
2009). The aging process causes a gradual
accumulation of prostate mass as a result of
ongoing prostate gland-stromal interactions,
which can be increased by various growth
factors that are provided systemically through
circulation or locally through the urethra (Tang
& Yang, 2009). Expressions that deviate from
growth factor peptides or their receptors can
directly contribute to uncontrolled growth
which ultimately results in BPH. Stromal cells
are responsible for secreting many growth
factors such as fibroblast growth factors,
growth factors such as insulin I and II, and
tumor growth factors, which act automatically
on the stroma itself and adjacent glandular cells
to induce proliferation (Tang & Yang, 2009).
The proliferation of these cells causes excessive
prostate volume increase in BPH patients,
causing clinical manifestations that interfere
with and reduce the quality of life of patients.

There are several limitations to this study. First,
we evaluated PSA and prostate volume-based
only on medical record data. Therefore, our
sample size depends on the completeness of
the data written in the medical record. Second,
prostate parameter data is only taken at one time.
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The best way to monitor the prostate growth
pattern would be to perform a longitudinal
study, where all of the participants could be
measured and followed for several years in
order to obtain an accurate growth rate (Zhang
et al., 2013). Longitudinal research in the
future is expected to complement the results of
this cross-sectional study.

CONCLUSION

In conclusion, serum PSA levels have a strong
relationship with prostate volume in BPH pa-
tients. The average serum PSA level and pros-
tate volume obtained in this study are slight-
ly different from studies that have been done
in several other areas before. The researcher
suggests that further research be conducted on
BPH in Indonesia.
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