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Purpose: Cancer is a major public health problem worldwide. Prostate carcinoma is the
most common form of cancer in elderly male and is the second leading cause of cancer
deaths. Prostate volume (PV) varies throughout man’s lifetime, and in the course of
different prostatic diseases, including benign prostatic hyperplasia (BPH). The prostate
volume strongly predicts BPH-related outcomes, such as symptom progression, acute
urinary retention (AUR), and the need for BPH-related surgery. The serum PSA increases
with age. The relationship between age-related increases in prostate volume and serum PSA
has been studied, mostly in efforts to increase the usefulness of PSA level in screening for
prostate cancer.

Material and Methods: The present study was performed on 100 patients in the age group
of 40- 80 years. Transrectal ultrasonography was performed using a 7.5 MHz transrectal
probe. Prostate volume and transitional zone volume (TZV) were calculated with the help
of inbuilt software, by measuring 3 dimensions of prostate in transverse and longitudinal
sections. PSA estimation was done with 2ml of blood sample by tPSA Elisa method. The
kit used for this method was of CALBIO TECH.

Results: It was seen that in the lower age group the prostate size was smaller, while in the
higher age group it was higher (p>0.001). Mean prostate size was found to be 20.92+ 2.57
gm which was in 40-49 years age group. This shows a significant difference in mean size of
prostate in different age groups. Mean serum PSA levels 0.19-5.93 ng/ml. The mean value
was found to be minimum in age group 40-49 years. Total of 11 patients had serum PSA
level above 4 ng/ml.

Copyright©2020 Tahsin Munsif et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

The prostate gland lies between the bladder neck and the
urogenital diaphragm, just anterior to the rectum, an ideal

The advent of the modern era of medicine has blessed humans
with an increase in their life expectancy. The diseases of
elderly population contribute to a large group of patients in
OPD. Cancer is a major public health problem worldwide and
is the second leading cause of death in the United States. In
African-American population, the incidence rates are higher in
Africans when compared to the White men, with 158.3 new
cases diagnosed per 100,000 men. The mortality rate of
Africans is approximately twice as high as White men[1]. The
reason for this disparity has been hypothesized to be
differences in social, environmental and genetic factors
Although 2,293,818 new cases are estimated until 2040, a
small variation in mortality will be observed[2].
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position to be imaged via TRUS. The gland is traditionally
described based on a pathologic zonal architecture. These
divisions consist of the anterior fibromuscular stroma that is
devoid of glandular tissue, transition zone, central zone,
periurethral zone, and peripheral zone. The prostate is further
divided into apex and base (directed upward to the inferior
border of the bladder[3].

Prostate volume (PV) varies widely throughout man’s lifetime.
It also increases in the course of different prostatic diseases,
including benign prostatic hyperplasia (BPH)[4,5]. Benign
prostatic hyperplasia (BPH) has been a considerable health
problem to aging men for its associated symptoms and
complications. Although BPH is not a life-threatening
condition it has a negative impact on a mens quality of life and
it is evidenced in many community and clinical studies. Risk
factor for progression of disease is considered to be aging [5].
Many studies have revealed a characteristic pattern of human
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prostatic growth with age[6]. Age-adjusted incidence rates of
prostate cancer have increased dramatically. Prostate volume is
an important parameter used by treating clinicians to manage
patients with lower urinary tract symptoms (LUTS) or cancer.
The increase in prostate volume with age is correlated with the
development of benign prostatic hyperplasia (BPH), which can
potentially obstruct the bladder outlet, and it needs
interventions. [7].. Measurement of Prostate volume also
guides surgeons to decide on drug treatments or optimal
surgical modalities to resect enough prostatic tissue to relieve
or improve LUTS.

Prostate volume is also very useful in diagnosis of prostate
cancer and management as it can be used in conjunction with
serum prostatic specific antigen (PSA) a relevant parameter for
decision-making [8]. The measurement of volume of the
prostate  is also useful in radiation oncology. Hence,
estimating the actual prostate volume with accuracy is very
important for proper medical and surgical management of
prostatic ~ diseases as  well  as for  ablative
procedures[9]. Ultrasonography, and more specifically
transrectal ultrasonography (TRUS), is the most commonly
used tool to estimate prostate volume [10]. Many prostate
cancers are detected on the basis of elevated levels of prostate-
specific antigen (PSA > 4 ng/mL). Relationship between age-
related increase in prostate volume and serum PSA has been
studied extensively in an effort to increase the usefulness of
PSA level in screening for prostate cancer. [11]. The present
study is undertaken with the aim to assess PV and serum PSA
levels in the North Indian population in different age groups.

MATERIAL AND METHODS

This study was carried out in Department of Anatomy in
collaboration with Department of Surgery and Department of
Radiology Era University, Lucknow. This was a prospective
observational study. Nature of study was hospital based cross
sectional study. Present study was performed on 100 patients.
The age of the patients varied from 40-80 years.

All the adult male patients above 40 years of age with the
history of lower urinary tract symptoms were included in the
study. Patients who had not given consent, with bleeding
disorder and systemic illness were excluded. All the patients
were subjected to history taking, clinical examination, DRE,
PSA estimation, Transrectal ultrasonography Study was
approved by institutional ethical committee

Ultrasonography

Transrectal ultrasonography was performed using 7.5 MHz
transrectal probe. Prostate volume and transitional zone
volume (TZV) were calculated with the help of inbuilt
software, by measuring 3 dimensions of prostate in transverse
and longitudinal sections.

PSA estimation (Prostate Specific Antigen)

PSA estimation was done with 2ml of blood sample by tPSA
Elisa method. The kit used for this method was of CALBIO
TECH.

Statistical Analysis

The data was analyzed using statistical package for social
sciences version 15.0. Intergroup comparison for mean values
was made using ANOVA. The confidence limit was 95%
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hence a “p” value less than 0.05 indicated statistically
significant difference.

OBSERVATION AND RESULTS

Table I Agewise Distribution  (n=100)
S.bNo Agegroup No of patients Percentage
1 40-49 12 12
2 50-59 24 24
3 60-69 34 34
4 70-79 30 30

Maximum number of patients 34% were between 60-69 years

Table IT Comparison of prostate size with age

Age group (in Years)  No of patients  Mean Prostate size(gms) SD
40-49 12 20.92 2.57
50-59 24 31.75 3.76
60-69 34 59.15 9.35
70-79 30 64.93 8.45
Total 100 49.72 18.26
p<0.001
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Figure 1 Correlation of mean prostate size and age group

Mean prostate size in 40-49 years was found to be
20.92+ 2.57 gm (range 18-25gms). In the age of 50-59 years it
was 31.75 +_ 3.76 gm (range 26-40 gm). In the age group of
60-69 it was found to be 59.15+ 9.35 gm (range 41-70 gm).
Size of the prostate in 70-79 years was found to be
64.93+ 8.45 gm. This shows a significant difference in mean
size of prostate in different age groups. It was seen that in the
lower age group the prostate size was smaller while in the
higher age group it was higher (p>0.001)

Table III Comparison of PSA level in different age groups

Mean PSA level

Age group in years No of patients ng/ml SD Range
40-49 12 0.54 023 0.24-0.97
50-59 24 1.04 037  0.19-1.78
60-69 34 2.70 0.74  0.94-4.30
70-79 30 3.37 1.29  0.54-5.93
Total 100 2.24 1.37  0.19-5.93

p <0.001
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Figure 2 Correlation of mean Serum PSA and Age group
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Mean serum PSA levels 0.19-5.93 ng/ml. The mean value was
found to be minimum in age group 40-49 years. total of 11
patients had serum PSA level above 4 ng/ml

DISCUSSION

Early attempts to measure prostatic volume by digital rectal
examination (DRE) alone are now replaced by more accurate
measurement with transrectal ultrasound (TRUS) and it
showed excellent results 5 [12], TRUS remains the main
method applied routinely in the clinic to assess prostate
volumes[13]. Other non-ionising imaging methods such as
magnetic resonance imaging (MRI) are expensive and not
easily available [14,15]. Cheah NL, 3Roehrborn CG. Both PV
and serum prostate-specific antigen (PSA) predicts the
progression of disease and response to medical therapy in
patients with BPH, it also guide in selecting the regimen for
medical treatment: Boyle P Therefore, PV and PSA is an
important tool to understand the course of prostatic diseases,
and it is also a criteria to diagnose and making decision
regarding therapy.

In our study volume of prostate in less than 50 years of age
was found to be 20.92 gm with SD 2.57 which is less than the
PV measured by Deori et al. In their study the PV in this age
group was 23.8-30cc. Deori et al reported that the maximum
number of patients in their study was in the age group of 60-70
years and their PV was 43cc (range 23.8-143cc). In the present
study maximum number of patients was also between 60-70
years of age but the PV was calculated as 59.15 (SD-9.35)
which is much higher than Deori ef al.[16]

Gupta et al [17] studied the PV in Japanese men in the age
group of 43-89 years with mean age of 67.1 years and reported
the prostate volume 30.2cc which is much lower than the
present study.

Veseley et al [18]measured the volume of prostate in the
population of Europe in the age group of 45-91 men(mean age
70.2) and reported as 40.1cc

The prostate gland produces and secretes an alkaline fluid,
which energizes and protects the sperm during ejaculation.
Commonly the prostate changes and enlarges with increasing
age. [19]Jemal A, Siege

Age is one of the key factors for prostate disease. With age
susceptibility towards the disease too increases [5]. Serum
PSA was found to be elevated with age and was clearly shown
in various studies conducted among Asian populations such as
Chinese, south Indians, Koreans, Singaporeans, and Japanese
Roehrborn CG McConnell JD AUA Practice[20]

In our study the serum PSA in the age group 40-80 years range
from 0.54-2.24 ng/ml. Liu et a/ [21]studied the PSA in chinese
population in the 40-70 years of age and reported the range
2.15 to 5.37 ng/ml. The result of the present study was much
lower than the range reported in Chinese population.

Mehrabi et al [22]reported the range of serum PSA in Iranian
population 1.35-4.4ng/ml which is higher than the present
study.

In the present study it is observed that the serum PSA
increases with age which is in accordance with the studies
done in China and Iranian men.

Aditi gupta et al[23] in their study done on healthy Indian
male patients also reported the increase in the serum PSA level
with age which also match with the present study. There is a
significant difference in mean size of prostate in different age
groups. It was seen that in the lower age groups the prostate
size was smaller. While in the higher age group its size was
larger (P<0.001). The prostate volume and serum prostate
antigen increases with age and the serum PSA increases due
to increase in prostate volume. We also observed that serum
PSA level also increases with age. A total of 11 patients had
serum PSA levels more than 4 ng/ml

CONCLUSION

In men no of factors like age, prostate volume (PV) and serum
prostate specific antigen (PSA) determine the natural course of
prostatic disease and the course which has been well studied.
The aim of screening is to detect certain diseases at an earlier
stage. This reduces the mortality rate and improves the quality
of life. The mortality rate of Prostatic carcinoma can be
decreased if the disease is diagnosed early when it is confined
to one organ. The data provided by this study will be helpful in
further research.

References

1. Panigrahi GK, Praharaj PP, Kittaka H, Mridha AR,
Black OM, Singh R, Mercer R, et al. Exosome
proteomic analy-ses identify in[ Jammatory phenotype
and novel biomark-ers in African American prostate
cancer patients. Cancer Med. 2019

2. Ferlay J EM, Lam F, Colombet M, Mery L,
Pineros M, Znaor A, Soerjomataram I, et al. Global
cancer observato-ry: cancer tomorrow. Lyon, France:
International Agency for Research on Cancer.
Available from: https://gco.iarc.fr/tomorrow,
Accessed 02 February 2019. [Internet]

3. Ismail M, Gomella LG. Ultrasound for prostate
imaging and biopsy. Curr Opin Urol. 2001;11:471-7.

4. Berry SJ, Coffey DS, Walsh PC, Ewing LL. The
development of human benign prostatic hyperplasia
with age. J.Urol. 1984;132:474-9.

5. Emberton M, Andriole GL, De La Rosette J, Djavan
B, Hoefner K, Vela Navarrete R, ef al. Benign
prostatic hyperplasia: A progressive disease of aging
men. Urology. 2003;61:267-73.

6. Rhodes T, Girman CJ, Jacobsen SJ, Roberts RO,
Guess HA, et al. Longitudinal prostate growth rates
during 5 years in randomly selected community men
40 to 79 years old. J Urol. 1999;161:1174-9.

7. Nickel JC. Benign prostatic hyperplasia: does prostate
size matter? Rev Urol. 2003;5(Suppl 4):S12-7.

8. Jue JS, Barboza MP, Prakash NS, Venkatramani V,
Sinha VR, Pavan N, Nahar B, Kanabur P, Ahdoot M,
Dong Y, et al. Re-examining prostate-specific antigen
(PSA) density: defining the optimal PSA range and
patients for using PSA density to predict prostate
Cancer using extended template biopsy. Urology.
2017;105:123-8.

9. Saro Aprikian, Murilo Luz, Fadi Brimo, Eleonora
Scarlata,et al/ Improving ultrasound-based prostate
volume estimation BMC Urology volume 19,
Article number: 68 (2019)

10. Harvey CJ, Pilcher J, Richenberg J, Patel U,
Frauscher F. Applications of transrectal ultrasound in

23675



International Journal of Current Advanced Research Vol 10, Issue 01(B), pp 23673-23676, January 2021

11.

12.

13.

14.

15.

16.

prostate cancer. Br J Radiol. 2012;85 Spec No(1):S3-
17.

Roehrborn CG, Girman CJ, Rhodes T, et al.
Correlation between prostate size estimated by digital
rectal examination and measured by transrectal
ultrasound. Urology. 1997;49:548-557.

Littrup, P. J., Williams, C. R., Egglin, T. K. & Kane,
R. A. Determination of prostate volume with
transrectal ultrasound for cancer screening. Part
II. Accuracy of in vitro and in vivo techniques.
Radiology. 179, 49-53 (1991).

Harvey CJ, Pilcher J, Richenberg J, Patel U,
Frauscher F.  Applications of transrectal ultrasound
in prostate cancer. Br J Radiol. 2012;85 Spec
No(1):S3-17.

Cheah  NL, Michaelides D, Kong PK, Wyatt
R, El-Modir A. Magnetic resonance imaging prostate
volumes could be used as a surrogate for transrectal
ultrasound volumes in estimating iodine-125 seeds
required in brachytherapy. Clin Oncol (R Coll
Radiol) 2009; 21: 76

Roehrborn CG, Boyle P, Gould AL, Waldstreicher
J. Serum prostate-specific antigen as a predictor of
prostate volume in men with benign prostatic
hyperplasia. Urology 1999; 53: 581- 9.

Deori R, Das B, Rahman MA. A study of relationship
prostate volume, prostate specific antigen and age in
benign prostatic hyperplasia. International Journal of
Contemporary Medical Research. 2017;4(7):1582-86.

17.

18.

19.

20.

21.

22.

23.

Gupta A, Aragaki C, Gotoh M, Masumori N,
Ohshima S, Tsukamoto T, et al. Relationship between
prostate specific antigen and indexes of prostate
volume in Japanese men. J.Urol. 2005;173:503-6.
Vesely S, Knutson T, Damber JE, Dicuio M,
Dahlstrand C. Relationship between age, prostate
volume, prostate specific antigen, symptom score and
uroflowmetry in men with lower urinary tract
symptoms. Scand.J.Urol. Nephrol. 2003;37:322-8.
Jemal A, Siegel R, Ward E, et al. Cancer statistics,
2008. CA Cancer J Clin. 2008;58:71-96.

McConnell JD, Roehrborn CG, Bautista OM,
Andriole GL, Dixon CM, Kusek JW, ef al. The long-
term effect of doxazosin, finasteride and combination
therapy on the clinical progression of benign prostatic
hyperplasia. N.Engl.J.Med. 2003;349:2387-98. 7.

Liu ZY, Sun YH, Xu CL, Gao X, Zhang LM, Ren
SC. Age specific PSA reference ranges in Chinese
men without prostate cancer. Asian J
Androl. 2009;11:100-3.

Mehrabi S, Ghafarian Shirazi HR, Rasti M, Bayat B.
Analysis of serum prostate-specific antigen levels in
men aged 40 years and older in yasuj. [ran Urol
J.2005;2:189-92.

Aditi  Guptal, Deepa Guptal, Arun Raizadal,A
hospital based study on reference range of serum
prostate specific antigen levels Indian J Med Res.
2014 Oct; 140(4): 507-512

How to cite this article:

Tahsin Munsif ef al.2021, Correlation of Prostate Volume And Prostate Specific Antigen With Age In North Indian Population.
Int J Recent Sci Res. 10(01), pp. 23673-23676. DOLI: http://dx.doi.org/10.24327/ijrsr.2021.23676.4692

skskoskosk skoskok

23676




