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Abstract- Preoperative Gleason score (GS) obtained from Trans Rectal Ultra Sonography (TRUS) is the
most common grading system to evaluate the appropriate treatment for patients with clinically localized
prostate cancer. But this method showed upgraded and downgraded results in comparison to Gleason score
obtained from radical prostatectomy. The current study aimed to determine clinical or pathological variables
to reduce the differences between biopsy and radical prostatectomy Gleason scores.Through retrospective
review of 52 patients with radical prostatectomy, this study examined the correlations of preoperative
Gleason score with age, prostate volume, PSA level, PSA density, digital rectal exam findings and percentage
of positive core needle biopsies across two groups, including patients with preoperative GS≤6 (i.e. group one)
and patients with preoperative GS≥7 (group two). The discordance between biopsy GS and radical
prostatectomy GS was observed to be 52% in the current study. Among patients with preoperative GS≤6,
prostate volume (P=0.026), PSA density (P=0.032) and percentage of positive core needle biopsies (P=0.042)
were found to be significant predictors for upgrade. There was no significant predictor for downgrade in
patients with preoperative GS≥7. Findings of this study revealed that in patients with preoperative GS≤6,
smaller prostate volume, higher prostate density and higher positive results of core needle biopsies were
associated with theupgrade of GS. Therefore, it should be considered when selecting treatment modalities
among these patients.
© 2017 Tehran University of Medical Sciences. All rights reserved.
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Introduction
Prostate cancer is the most prevalent cancer among
men and the second major cause of cancer death among
males (1). Gleason score is used to evaluate prostate
adenocarcinoma
and
associated
with
tumor
aggressiveness, prognosis and treatment modalities (2).
Biopsy Gleason score is obtained from histological
examinations of thespecimen from TRUS-guided core
needle biopsies (3). Gleason score is considered for
decision making about the modality of treatment to be
either surgical or non-surgical (active surveillance,
watchful waiting, and hormone therapy) (4,5). Despite
the importance of biopsy Gleason score for evaluating
prostate adenocarcinoma, it has shown very low
correlations with Gleason scores obtained from radical
prostatectomy (lymph node and/or nerve sparing) (6,7).
Therefore, it is essential to improve its accuracy.

This study aimed to identify the preoperative clinical
or pathological factors to enhance the accuracy of
biopsy Gleason score in prediction of tumor grades
before radical prostatectomy.

Materials and Methods
We retrospectively reviewed 103 patients, who had
proven prostate adenocarcinoma from March 2012 to
March 2013 in Sina hospital. Among these patients, 52
had retro pubic radical prostatectomy. To avoid any
influence on Prostate Specific Antigen (PSA) level and
Gleason scores, we excluded patients with preoperative
therapies such as hormone and radiation therapy.
Additionally, patients who had any invasive
interventions on prostate which could affect its volume
and PSA level were excluded from the study.
The objectives of this study were two-fold. First, to
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influence of age, prostate volume, PSA level, PSA
density, digital rectal exam findings and transrectal
ultrasonography-guided core needle biopsy as predictors
of adenocarcinoma. Second, to determine correlations of
age, prostate volume, PSA levels, PSA density, digital
rectal exam findings and percentage of positive core
needle biopsies for adenocarcinoma with an upgrade in
patients with preoperative GS≤6 (group A) or with
downgrade in patients with preoperative GS≥7 (group
B).
Upgrading was defined as an increase in Gleason
score in pathological specimen derived from radical
prostatectomy. Downgrading was defined as a decrease
in Gleason score in conditions similar to upgrading.
Radical prostatectomy was performed through
theopenretro-pubic method by expert surgeons. The
prostate volume was measured using prostate ellipse
dimension theory. PSA density was calculated by
dividing PSA level to prostate volume. The positive
answer for core needle biopsy was set as any
pathological
finding
that
matched
prostate
adenocarcinoma cellular features.
SPSS software (version 21) was used for data
analysis through chi-square test for comparing
categorical variables in each group and stepwise
multivariable
logistic
regression
analysis
for
determining
the
significant
predictors
of

adenocarcinoma. Patients with no changes in Gleason
score before and after operation were chosen as control
group. P of smaller than 0.05 were regarded as
statistically significant for all tests.

Results
Following the screening criteria, 51 patients were
excluded from the study. This resulted in theinclusion of
only 52 patients in the study, with mean age of 69.2
years ranging from 54 to 91 years. The mean
preoperative PSA level for these patients was 9.9
(ng/mL), mean PSA density was 0.16 (ng/mL^2) and
mean prostate volume was 61.3 (mL).
No changes were observed in Gleason score of 25
patients (48%), whereas 27 patients showed
thedifference in GS score (52%), with 19 patients
marked as upgraded (36%) and 8 patients marked as
downgraded (16%), as summarized in Table 1.
Moreover, Tables 2 and 3 show the evaluation of age,
prostate volume, PSA level, PSA density, digital rectal
exam findings and percentage of positive core needle
biopsies for each group.
Evaluation of independence for the aforementioned
predictors of prostate adenocarcinoma is shown in Table
4.

Table 1. Relation between predict values and biopsy and radical prostatectomy GS
Characteristics

Difference between preoperative and postoperative GS
Equal
Upgrade
Downgrade

No. patients, n (%)
Age(years)
Prostate volume(mL)
PSA level(ng/mL)
PSA density(ng/ml^2)

25(48)
71.7±7.8
62.8±15.3
11.0±3.07
0.17±0.05

19(36)
65.5±5.9
59.2±13.9
10.6±2.4
0.16±.04

8(16)
70.4±1.8
62.0±24.1
8.2±2.1
0.15±0.08

51

50

53

28

27

26

Normal
(%)
Nodule
DRE findings
(%)
Abnormal
(%)
Positive core needle biopsy (%)

21

23

21

65.6

62.3

64.5

-0.555
0.928
0.326
0.442

0.917

0.516

Table 2. Patients characteristics with preoperative GS≤6
Characteristics
NO. Patients, n (%)
Age(years)
Prostate volume (mL)
PSA level (ng/mL)
PSA density(ng/mL^2)
Normal (%)
Nodule (%)
DRE findings
Abnormal
(%)
Positive core needle biopsy (%)
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P

No upgrade

Upgrade

P

12
68.7±8.0
59.0±15.63
10.5±2.5
0.14±0.01
52
26

19
70.2±7.65
60.4±12.83
12.3±2.6
0.15±0.03
57
27

-0.738
0.032*
0.629
0.0122*

22

16

67.8

65.9

0.593
0.028*
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Table 3. Patients characteristics with preoperative GS≥7
Characteristics
NO. Patients, n (%)
Age(years)
Prostate volume (mL)
PSA level (ng/mL)
PSA density(ng/mL^2)
Normal (%)
Nodule (%)
DRE findings
Abnormal
(%)
Positive core needle biopsy (%)

No upgrade

Downgrade

P

13
70.4±1.04
60.5±12.6
9.4±2.9
0.15±0.03
56
22

8
71.4±2.1
59.6±11.9
11.7±3.4
0.17±0.02
58
25

-0.952
0.441
0.852
0.328

22

17

68.3

66.9

0.674
0.237

Table 4. Multivariate analysis of predictive values in different groups
Predictor value
Characteristics
Age(years)
Prostate volume (mL)
PSA level(ng/mL)
PSA density(ng/mL^2)
Normal (%)
DRE findings Nodule (%)
Abnormal (%)
Positive core needle biopsy (%)

Prostate volume (P=0.026), PSA density (P=0.032),
and positive core needle biopsy (P=0.042) were found to
be significant predictors of upgrade in Gleason score
among patients with preoperative GS≤6. However, these
factors do not play a prediction role for patients with
preoperative GS≥7. A cut-off value for each factor is as
follows:
prostate
volume<57.5
(mL),
PSA
density>0.165 (ng/mL^2), positive core needle
biopsy>60(%).

Discussion
Gleason score is the most common predictor for
evaluating the prognosis of prostate cancer (8,9).
Patients with high-grade prostate cancer are more likely
to have progression (10). According to recent studies,
such patients show more recurrence intervals in PSA
levels and lower survival rates. Therefore, treatments
should be more aggressive in these patients. However,
there is a price to pay as more aggressive treatments
often result in more side effects, as well as lower quality
of life and survival rates. As such, the most beneficial
and appropriate treatments should be considered for
these patients (11-13).
Today, PSA screening helps to diagnose prostate
cancer in early stages. Therefore, the rates of welldifferentiated adenocarcinomas have increased even

P
Group A

Group B

0.482
0.026*
0.591
0.032*

0.623
0.248
0.613
0.521

0.726

0.429

0.042*

0.754

though the mortality rate has decreased (14). As
discussed earlier, overtreatment should be avoided in
patients who could benefit from conservative therapies
such as watchful waiting and active surveillance. Recent
guidelines suggest these treatments for patients with the
following features: PSA level<10 ng/mL, biopsy GS≤6
and clinical stage≤T2a. More aggressive treatments are
required for patients with biopsy GS≥7 (15-17). Thus,
accurate staging of a patient is necessary for proper
selection of treatment.
Several recent studies have reported a mismatch in
the biopsy and radical prostatectomy Gleason score
(18,19). The current study showed 52% of discordance,
which is very important for patients who are not
indicated for aggressive treatments. Therefore, finding
clinical or pathological criteria that might predict
Gleason score upgrade is crucial. Besides, identifying
these criteria could overtreatment of patients in many
cases.
The relation between PSA level and post radical
prostatectomy GS upgrade is controversial, with prior
studies both supporting and rejecting it (20,21). This
study did not find any statistically significant evidence
to support this relation. Our findings demonstrated that
smaller prostate volume is a predictor of upgrading in
patients with preoperative GS≤6 (P=0.026), which has
been supported in some recent studies (22,23). However,
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no significant correlation was observed between
upgrading and age and DRE findings. PSA density was
first described as a predictor of theupgrade by Stavros
Sfoungaristos, MD and Petros Perimenis, MD (24). Data
analysis revealed that increase in this ratio increases GS
upgrade (P=0.032). In line with the current guidelines
on treatment selection for patients with GS≤6, it is
crucial to correctly measure the Gleason score before
attempting to run conservative therapies for these
patients (25). While the percentage of positive core
needle biopsies has not been reported as a predictor of
GS upgrade, the current study found that higher
percentage of positive core needle biopsies is associated
with upgrade in patients with preoperative GS≤6
(P=0.042).
This research did not show any statistically
significant correlation between age, prostate volume,
PSA level, PSA density, DRE findings and percentage
of positive core needle biopsies for patients with
preoperative GS≥7.
Although Gleason score is used for evaluation of
tumor aggressiveness, prognosis and treatment
modalities, it accompanies some upgrade and
downgrade results. Factors such as prostate
volume<57.5 (mL), PSA density>0.165 (ng/mL^2) and
positive core needle biopsies>60(%) can predict upgrade
results in patients with preoperative GS≤6.
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