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Background: Prostate cancer is the most common form of malignancy and the second
leading cause of cancer death among men. The histological grade is an independent
determinant of disease prognosis and survival. The Gleason System (GS) grading is the
most widely accepted classification. Several recent studies have searched for factors that
could predict GS upgrading. High prostate specific antigen density (PSAD) has been
shown to be predictors of risk progression in many studies, reflecting the possibility of
undetected aggressive cancer.
Objective: To detect the association between PSA density and Gleason score in prostate
cancer patients.
Methodology: This cross sectional study was carried out at the department of urology,
Sir Salimullah Medical College Mitford hospital, Dhaka. Patients diagnosed as prostate
cancer meeting the inclusion criteria admitted in the above mentioned place was the
study population. Statistical analyses were carried out by using the Statistical Package
for Social Sciences version 23.0 for Windows (SPSS Inc., Chicago, Illinois, USA). Student
t-test was used for continuous variables. Pearson’s correlation coefficient was used to
test the relationship between the groups. P values <0.05 was considered as statistically
significant.
Results: Total eighty three patients were included in this study. The mean age was
found 69.2±7.7 years ranging from 50 to 85 years. The mean volume of prostate was
42.3±17.6 ml ranging from 13.0 to 68.0 ml. The mean Gleason score was 7.8±1.4
ranging from 6.0 to 10.0. More than one third (33.7%) patients had PSA density 0.150.5 ng/ml/ml. Three patients had found Gleason score 9 (5+4) within PSA density
0.51-1.0 ng/ml/ml, 5 patients within PSA density 1.1-1.5 ng/ml/ml, 3 patients within
PSA density 1.51-2.0 ng/ml/ml, 6 patients within PSA density 2.1-2.5 ng/ml/ml, 5
patients within PSA density 2.51-3.0 ng/ml/ml and 2 patients within PSA density
>3.0 ng/ml/ml. The difference was statistically significant (p<0.05) among seven groups.
Positive correlation (r=0.717; p=0.001) between PSA density with Gleason score.
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Introduction
Prostate cancer is the second leading cause of cancer
related death in men. It is also the fourth most common
male malignant neoplasm worldwide. The probability
of developing carcinoma prostate in a man under the
age of <39 is 1 in 10,000 for men 40-59 it is 1 in 103 and
for men 60-79 it is 1 in 8. Its incidence varies between
countries and ethnic populations1.
The ability to diagnose carcinoma of prostate has been
enhanced by the discovery of prostate specific antigen
(PSA) as a screening tumor marker. Serum PSA
combined with digital rectal examination (DRE) can
be used as a diagnostic tool, carcinoma of prostate can
be diagnosed at an earlier stage on an annual basis2.
The reference standard for the diagnosis of prostate.
The ratio of PSA to gland volume is termed the PSA
density. Some investigators advocate prostate biopsy
only if the PSA density exceeds 0.1 to 0.15 ng/ml/
ml.4,5. Some have advocated that PSA density can be
calculated with transition zone volume instead of total
prostate volume.
The Gleason system is the most commonly employed
grading system. The system relies on the low power
appearance of the glandular architecture under the
microscope. In assigning a grade to a given tumor,
pathologists assign a primary grade to the pattern of
cancer that is the most commonly observed and a
secondary grade to the second most commonly
observed pattern in the specimen. Grade range from
grade 1 to grade 56. The Gleason score or Gleason sum
is obtained by adding the primary and secondary
grades together.
The concept of PSAD is based on the fact that in BPH
the level of serum PSA is elevated due to gland tissue
hyperplasia. With prostate cancer, the serum PSA
elevation results from disruption of vascular
architecture without a significant increase in the
prostate volume. The cut off value used for PSAD is
0.15 ng/ml/ml. Levels above 0.15 are indicative of a
malignant process, while levels below it of a benign
process7.
Objective
The aim of this study was to detect the association
between PSA density and Gleason score in prostate
cancer patients.
Materials and methods
We conducted a cross sectional study at the
Department of urology, Sir Salimullah Medical College
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Mitford hospital, Dhaka. We include 83 patients who
were diagnosed as prostate cancer admitted in the
above mention place from January 2018 to June 2019
Exclusion criteria were Patients taking 5 alphareductase inhibitors., Patients receiving radiotherapy
or chemotherapy. Patients with psychological problem.
At first the thorough history was taken from the
patient. Then DRE was performed after proper
counseling and consent. Then the case was selected.
Data was collected after estimating S.PSA and
measuring the prostate volume with the help of TRUS.
PSA density was measured after dividing S.PSA by
volume of the gland. Then Gleason score was collected
from histopathology report after prostate biopsy.
Statistical analyses were carried out by using the
Statistical Package for Social Sciences version 23.0 for
Windows (SPSS Inc., Chicago, Illinois, USA). The mean
values were calculated for continuous variables. The
quantitative observations were indicated by
frequencies and percentages. Student t-test was used
for continuous variables. Pearson’s correlation
coefficient was used to test the relationship between
the groups. P values <0.05 was considered as
statistically significant.
All the collected data was checked & verified for its
constancy. The data was compiled, analyzed & then
tabulated according to key variables.
Results
A total of 83 patients who were diagnosed as prostate
cancer meeting the inclusion criteria and admitted in
the department of urology, Sir Salimullah Medical
College Mitford hospital, Dhaka during the period of
January 2018 to June 2019 included in this study.
The mean age was found 69.2±7.7 years with range
from 50 to 85 years. 37(44.6%) patients belonged to age
61-70 years (Table 1).
Table-I: Distribution of the study patients by age
(n=83)
Age (years)

Number of patients

Percentage

≤60

11

13.3

61-70

37

44.6

71-80

32

38.6

>80

3

3.6

69.2

±7.7

50

-85

Mean ±SD
Range (min-max)
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The mean S.PSA was found 44.7±29.5 ng/ml ranging
from 4.7 to 100.0 ng/ml. The majority (28.9%) patients
had S.PSA d”20 ng/ml (Table II).
Table II : Distribution of the study patients according
to S.PSA (n=83)
S.PSA (ng/ml)

Number of patients

Percentage

d”20

24

28.9

21-40

22

26.5

41-60

14

16.9

61-80

10

12.0

81-100

13

15.7

Mean±SD

44.7

±29.5

Range (min-max)

4.7

-100.0

The mean volume of prostate by USG was found
42.3±17.6 ml ranging from 13.0 to 68.0 ml. More than
one third (34.9%) patients were found USG of prostate
41-60 ml (Table III).
Table-III: Distribution of the study patients according
to USG of prostate (n=83)
USG of prostate (ml)

No. of patients

Percentage

≥20

16

19.3

21-40

21

25.3

41-60

29

34.9

61-80

17

20.5

Mean±SD

42.3

±17.6

Range (min-max)

13.0

-68.0

The mean Gleason score was found 7.8±1.4 ranging
from 6.0 to 10.0. 24(28.9%) patients were found
Gleason score 9 (Table IV).

The mean PSA density was found 1.30±1.29 ng/ml/
ml ranging from 0.18 to 7.63 ng/ml/ml. More than
one third (33.7%) of the patients had PSA density 0.150.5 ng/ml/ml (Table V).

Table V : Distribution of the study patients according
to PSA density (n=83)
PSA density

Number of patients

Percentage

0.15-0.5

28

33.7

0.51-1.0

17

20.5

1.1-1.5

9

10.8

1.51-2.0

8

9.6

2.1-2.5

8

9.6

2.51-3.0

8

9.6

>3.0

5

6.0

Mean±SD

1.30

±1.29

Range (min-max)

0.18

-7.63

(ng/ml/ml)

3 patients were found Gleason score 9 (5+4) in PSA
density ranging from 0.51-1.0 ng/ml/ml, 5 patients in
PSA density ranging from 1.1-1.5 ng/ml/ml, 3 patients
in PSA density ranging from 1.51-2.0 ng/ml/ml, 6
patients in PSA density ranging from 2.1-2.5 ng/ml/
ml, 5 patients in PSA density ranging from 2.51-3.0 ng/
ml/ml and 2 patients in PSA density >3.0 ng/ml/ml.
The difference was statistically significant (p<0.05)
among seven groups (Table VI).
Scatter diagram showing positive correlation (r=0.717;
p=0.001) between PSA density with Gleason score
(Figure 1).

Table IV: Distribution of the study patients according
to Gleason score (n=83)
Number of patients

Percentage

6.0 (3+3)

17

20.5

7.0 (3+4)

14

16.9

7.0 (4+3)

12

14.5

8.0 (4+4)

7

8.4

9.0 (5+4)

24

28.9

10.0 (5+5)

9

10.8

Mean±SD

7.8

±1.4

Range (min-max)

6.0

-10.0
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Fig.-1: Scatter diagram showing positive correlation
(r=0.717; p=0.001) between PSA density with Gleason
score.
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Table 6: Association between PSA density with Gleason score (n=83)
Gleason score
PSA density
0.15-0.5 ng/ 0.51-1.0 ng/ 1.1-1.5 ng/ 1.51-2.0 ng/ 2.1-2.5 ng/ 2.51-3.0 ng/ >3.0 ng/
ml/ml
ml/ml
ml/ml
ml/ml
ml/ml
ml/ml
ml/ml
(n=28)
(n=17)
(n=9)
(n=8)
(n=8)
(n=8)
(n=5)
6.0 (3+3)
14
3
0
0
0
0
0
7.0 (3+4)

14

0

0

0

0

0

0

7.0 (4+3)

0

10

1

1

0

0

0

8.0 (4+4)

0

1

3

3

0

0

0

9.0 (5+4)

0

3

5

3

6

5

2

10.0 (5+5)

0

0

0

1

2

3

3

P
value

0.001s

P value reached from chi square test
Discussion:
The Present study evaluating the relationship of PSA
density and the gleason score which was collected from
histopathology report after prostate biopsy.

Nowroozi et al. (2016) study showed that the mean
PSA density was 0.27±0.1713. In the study Magheli et
al. (2010) the mean PSA density was found 0.72±0.19
ng/ml/cm311.

There is a widespread consensus that the PSA level
testing is the best available method for prostate cancer
screening. Its utilization increases the detection of
prostate cancer in up to 81% as compared with digital
rectal examination alone.8,9,10

. In this study the mean Gleason score was 7.8±1.4
ranging from 6.0 to 10.0. More than one third (33.7%)
patients had PSA density ranging from 0.15-0.5 ng/
ml/ml. Three patients had found Gleason score 9 (5+4)
within PSA density ranging from 0.51-1.0 ng/ml/ml,
5 patients within PSA density ranging from 1.1-1.5 ng/
ml/ml, 3 patients within PSA density ranging from
1.51-2.0 ng/ml/ml, 6 patients within PSA density
ranging from 2.1-2.5 ng/ml/ml, 5 patients within PSA
density ranging from 2.51-3.0 ng/ml/ml and 2 patients
PSA density >3.0 ng/ml/ml In the study Catalona et
al. (1997) reported that cancer was significantly
associated with more prior screening visits (P=0.03),
lower prostate volume (P=.03), and higher PSA density
(P=.01)14.

In this present study it was observed that 37(44.6%)
patients belonged to age 61-70 years. The mean age
was found 69.2±7.7 years ranging from 50 to 85 years.
In a study by Magheli et al. (2010) observed that the
mean±SD patient age was 61.6±5.8 years (median 62,
range 37 to 74).11 It is similar with the study done by
Corcoran et al. (2011) in that study the median age was
found 61.7 years.12
In this series it was observed that majority (28.9%)
patients had S.PSA ≤20 ng/ml. The mean S.PSA was
found 44.7±29.5 ng/ml ranging from 4.7 to 100.0 ng/
ml. In the study Magheli et al. (2010) the mean
preoperative PSA was 8.32±5.28 ng/ml (median 7.30,
range 0.40 to 43.20)11.

In this series it was observed that positive correlation
(r=0.717; p=0.001) between PSA density with Gleason
score. Similar observation was found Sfoungaristos
and Perimenis (2013) study they showed there was a
statistically significant correlation between
preoperative PSA (p = 0.005), PSA density (p = 0.002),
and Gleason score (p = 0.015) and disease recurrence15.

In this current study it was observed that twenty four
(28.9%) patients were found Gleason score 9 (5+4). The
mean Gleason score was found 7.8±1.4 ranging from
6.0 to 10.0). In Nowroozi et al. (2016) study observed
that the mean Gleason score was 6.03±1.4513‘.

Conclusion
In this study, we find there is a strong correlation
between PSA density and Gleason score.

In this study it was observed that more than one third
(33.7%) of the patients had PSA density 0.15-0.5 ng/
ml/ml. The mean PSA density was found 1.30±1.29
ng/ml/ml ranging from 0.18 to 7.63 ng/ml/ml.
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