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Correlation of Transrectal Ultrasonography Guided Prostate Biopsy
Gleason Score Results with Prostate Volume in Patients with Prostate
Specific Antigen Level Between 2.5-10 ng/mL
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I.C. Ministry of Health, Karabiik Training and Research Hospital, Clinic of Urology, Karablik, Turkiye

What’s known on the subject? and What does the study add?

To investigate the correlation between prostate volume and Gleason score results obtained by systematic transrectal prostate biopsy in
patients with a prostate-specific antigen value between 2.5 and 10 ng/mL.

Abstract T

Objective: To investigate the correlation between prostate volume (PV) and Gleason score (GS) results obtained by systematic transrectal prostate
biopsy in patients with a prostate-specific antigen value between 2.5 and 10 ng/mL.

Materials and Methods: A total of 904 patients who underwent transrectal prostate biopsy at our institution were divided into four groups based
on PV calculated by transrectal ultrasonography. Group 1 had a PV <35 cc, group 2 had a PV ranging from 36 to 55 cc, group 3 had a PV between
56 and 75 cc, and group 4 had a PV >75 cc. Subgroups were based on biopsy-proven prostate carcinoma patients within each group in the same PV
intervals, and prostate cancer detection rates and GSs were calculated for each group and subgroup.

Results: The prostate cancer detection rate was 78.5% in group 1 and decreased to 17.2% in group 4. GS >8 also decreased from 16.4% in group 1
to 2.5% in group 4. However, there was no statistically significant difference between GS >8 in the subgroups, with the results of 20.9% in group
1a and 15% in group 4a.

Conclusion: Our study results suggest an inverse relationship between PV and cancer detection rates. Although GS <6 rates in biopsy-proven
prostate carcinoma patients increased and GS of 7 decreased in larger prostates, it was not obvious in patients with GS >8. Further prospective
studies with large volumes of patients are required to confirm our results.
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Introduction suspicious lesions on mpMRI, the same is not valid for patients
without lesions on mpMRI. Current guidelines recommend
targeted and systematic biopsy for patients with suspicious
lesions on mpMRI, but there is no consensus on patients
with negative mpMRI (3). In addition, no suspicious lesion

was detected in up to 30% of patients who underwent pre-

Prostate cancer (PCa) and benign prostate hyperplasia (BPH)
are two of the most frequently diagnosed urological diseases
affecting aging men, and transrectal ultrasound-guided prostate
biopsy (TRUS-PB) remains the commonly applied diagnostic

procedure to detect them (1,2).

Although diagnostic multiparametric prostate magnetic
resonance imaging (mpMRI) before biopsy has increased over
the past decade and assisted biopsy indication in patients with

biopsy mpMRI (4). Therefore, in cases where mpMRI cannot
be performed, or the results are negative, classical biopsy
parameters are still needed.
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Traditionally, elevated levels of prostate-specific antigen (PSA)
and abnormal digital rectal examination (DRE) were the sole
parameters for deciding on a biopsy, given that TRUS-PB was
conveniently performed in outpatient clinics. But PSA and DRE
tests have limited ability to detect PCa, leading to overdiagnosis
and overtreatment (5). For that reason, various PSA-dependent
measures have been studied to improve the detection rate of
PCa while minimizing the number of unnecessary biopsies.
These variables include the free-to-total PSA ratio (f/t PSA), PSA
velocity, PSA density (PSAD), age-referenced PSA, and transition
zone PSAD (6,7). However, several studies have highlighted a
significant inverse correlation between prostate volume (PV)
and PCa. Clinical studies have demonstrated that patients
diagnosed with PCa typically demonstrate comparatively lower
PV than those diagnosed with BPH (8,9).

The Gleason score (GS) remains the essential grading system for
evaluating PCa, and it plays a crucial role in determining the
prognosis and treatment options for patients diagnosed with
PCa (10). In addition, studies have shown that for patients with
larger prostates, needle biopsy and radical prostatectomy (RP)
pathology results have not only yielded lower detection rates of
PCa but also resulted in more favorable GS results (11-13).

In this study, we aimed to determine the correlation between
PV and PCa detection rate and the correlation of GS with PV in
which TRUS-PB pathology results were taken as a reference point
in patients with a PSA level between 2.5 and 10 ng/mL. Second
aim was to compare diagnostic value of PV to other classical
parameters and eligible cut-off value of PV in predicting PCa.

Materials and Methods

The study was conducted in line with the principles of the
Declaration of Helsinki and the local ethics committee accepted
this single-center retrospective study conducted between
January 2016 and October 2023 (Local Ethics Committee
of Karablik University, approval number: 2024/1633, date:
07.02.2024), we reviewed the medical records of 1337
patients undergoing TRUS-PB at our tertiary hospital between
January 2016 and October 2023. The biopsy criteria included
abnormal DRE, PSA >4 ng/mL, previous suspicious pathology,
and suspicious lesions on mp-MRI. Following a comprehensive
evaluation, 307 patients with PSA levels outside 2.5-10 ng/mL,
13 patients with fewer than 10 cores, 91 with atypical small
acinar proliferation (ASAP) pathology, 11 with high-grade
prostatic intraepithelial neoplasia results, and 11 with a known
PCa diagnosis were eliminated. The final study comprised 904
eligible patients meeting all criteria.

TRUS-PB was performed in the same outpatient room with the
same ultrasonography equipment and an automatic single-use
18 gauge- 24 cm biopsy needle with local anesthesia in the left
decubital position.

The pathology doctors at our hospital evaluated the pathology
results. Prostate intraepithelial neoplasia and BPH results were
accepted as BPH, whereas GS >6 (stated by the International
Society of Urological Pathology) was taken as PCa (14).

The study evaluated parameters of patient's age, PSA, free PSA
(f PSA), PV measured by TRUS, f/t PSA ratio, PSAD, number of
biopsy cores, patients with previous negative pathology (PNB)
results, DRE results, biopsy pathology result, number of cores
taken, and GSs. Although 455 patients had pre-biopsy mp-MRI,
the PV measured by TRUS according to the ellipsoid formula
(height x width x length x 0.52) was used for all patients for
standardization.

According to the PV values, the patients were divided into four
groups. Group 1 (PV <35 cc, 140 patients), group 2 (PV 36-55 c,
287 patients), group 3 (PV 56-75 cc, 245 patients), and group
4 (PV 276 cc, 232 patients). Main pathological results and GS
results were evaluated for each group. Then, within each main
group, additional four subgroups were created for patients
who were diagnosed with PCa through TRUS-PB, and the GS
results were compared within each subgroup. These subgroups
were group 1a (110 PCa patients, PV <35 cc), group 2a (112 PCa
patients, PV=36-55 cc), group 3a (49 PCa patients, PV=56-75
cc), and group 4a (40 PCa patients, PV >76 cc). For our second
aim we conducted receiver operating characteristic (ROC)
curve analysis to determine the optimal cut-off value of PV for
predicting PCa and compared its diagnostic value with other
parameters.

Statistical Analysis

The suitability of numerical variables for normal distribution
was tested with the Shapiro-Wilk test. Kruskal-Wallis and Dunn
tests compared non-normally distributed variables in the four
groups. Relationships between categorical variables were tested
using the chi-square test, and multiple comparisons were tested
using the Bonferroni test. Factors affecting PCa were tested by
univariate and multivariate binary logistic regression analysis.
ROC curve analysis was used to calculate and compare the area
under the curve (AUC) of the variables. The analyses used the
SPSS 22.0 Windows version package program and the MedCalc
19.7.1 version package program. P<0.05 was considered
significant.

Results

Table 1 provides a concise overview of the parameters and
pathological results of the 904 patients who were divided into
four groups depending on PV. The mean age, PSA level, PV,
PSAD, and f/t PSA ratio were 65.3 years, 6.3 ng/mL, 64.9 cc, 0.12
ng/mL/cc, and 0.23, respectively. Seven hundred and ninety-six
patients (88.0%) had a primer biopsy, while 108 (11.9%) had a
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PNB. The overall PCa detection rate was 34.4%, with a mean of
12.1 biopsy cores.

Group 4 had a higher age than group 2 and group 3. PSA levels
were lower in group 1 and group 2 than in groups 3 and 4. PSA
was lower in group 1 compared to all other groups. Similarly,
f/t PSA was lower in group 1 and group 2 than in other groups.
PSAD was lower in group 4 compared to all other groups.
Anormal DRE was higher in group 1 and group 2 than group 3
and group 4. PNB was higher in group 3 and group 4 compared
to group 1 and group 2. The PCa detection rates for groups
one through 4 is 78.6%, 39%, 20%, and 17.2%, respectively.
Detailed statistical analysis were shown in Supplementary Table
1, and Figure 1 demonstrates the distribution of BPH, PCa, GS
<6, GS=7 and GS >8 according to groups.

When we compared patients with biopsy-proven PCa across
subgroups, the percentage of low-grade PCA (GS <6) increased
progressively from 27.2% in group 1a to 55.1% in group 1c
(p=0.004) and further to 62.5% in group 1d (p=0.001). For
patients with GS 7 (considered high-grade PCa), the percentage
decreased from 51.8% in group 1a to 22.5% in group 4b
(p=0.008). However, no statistically significant difference was
observed between the subgroups when comparing the results
for GS >8 (Table 2 and Figure 2).

Our second aim was to compare the diagnostic value of PV,
which demonstrated the second-highest AUC in ROC analysis,
following PSAD. The parameter AUC rankings, from highest to
lowest, are PSAD (0.797), PV (0.757), f/t PSA (0.742), abnormal
DRE (0.696), age (0.609), PSA (0.608), and PNB (0.552)
(Supplementary Table 2).

Using the Youden J index to evaluate PV, it was found that
a value of <49 cc resulted in a sensitivity of 63.6% and a
specificity of 80.1%. Based on this cutoff, the detection rate

of PCa was 62.6% (198/316). Further classification according
to the GS showed that for PV <49 cc, GS <6 accounted for
18.9% (60/316), GS=7 for 30.3% (96/316), and GS >8 for 13.2%
(42/316) (Supplementary Table 3).

Discussion

Our study results demonstrated that patients with a PSA value
of 2.5-10 ng/mL have a 78.5% PCa detection rate when their PV
<35 cc, whereas that rate drops to 17.2% in patients with a PV
>75 cc. These results were similar to those of previous studies
in which PV inversely correlates with the incidence of PCa; as
PV increases, the detection rate of PCa decreases (8-13). The
reference pathology used in these studies was obtained by TRUS-
PB, targeted MRI-fusion, or RP. In two studies similar to ours,
where PV was measured via TRUS and biopsies were taken with
TRUS-PB, the PCa rate was calculated as 65% when PV <38 cc
(15) and 66% when PV <35 cc (16). The same studies calculated
the PCa rate as 20% when PV >72 cc and 40% when PV >65
cc. In other studies, in which RP pathology results were taken
as a reference, Briganti et al. (13) found a direct correlation
between PV and high-grade PCa when PV <45 cc but an inverse
correlation when PV >45 cc. Meanwhile, Freedland et al. (17),
demonstrated inverse relationship between PV and high-grade
PCa when PV <20 cc, compared to PV =100 cc. Similarly, in a
study by Kassouf et al. (18), the incidence of low-grade PCa was
reported to be 17.9% in patients with a PV <25 cc compared to
45.3% in those with a PV >50 cc (p<0.01).

Some authors hypothesize that the low incidence of PCa
in large prostates is due to sampling error. However, a study
conducted by Elkhoury et al. (19) found that cancer detection
rates are inversely related to PV despite the performance of
both targeted and systematic biopsies. Specifically, the study
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Figure 1. Classification of biopsy pathology results according to groups. Group 1; 140 patients with prostate volume <35 cc. Group 2; 287 patients with prostate
volume between 36-55 cc. Group 3; 245 patients with prostate volume between 56-75 cc. Group 4; 232 patients with prostate volume >76 cc

BPH: Benign prostate hyperplasia, GS: Gleason score, PCa: Prostate carcinoma
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Table 1. Main characteristics of groups

Overall Group 1 Group 2 Group 3 Group 4 p<0.05
No of patients 904 (100) 140 (15.5) 287 (31.7) 245 (27.1) 232 (25.7)
Age mean, SD 65.3+6.6 65.29+7.39 64.37+6.91 65.22+6.32 66.56+5.77 0.005°
PSA mean, SD 6.38+1.89 6.16+2.19 5.99+1.72 6.51+1.75 6.87+1.91 0.001"
f PSA mean, SD 1.46+0.75 0.93+0.5 1.21+0.52 1.61+0.64 1.94+0.87 0.0017
f/t PSA mean, SD 0.2340.1 0.16+0.08 0.21+0.09 0.25+0.08 0.28+0.11 0.0017
PSAD mean, SD 0.12+0.07 0.22+0.09 0.13+0.04 0.1+0.03 0.06+0.02 0.0017
Anormal DRE n, (%) 329 (36.4) 89 (63.6) 119 (41.5) 58 (23.7) 63 (27.2) 0.0011
PNB n, (%) 108 (11.9) 5(3.6) 25 (8.7) 41(16.7) 37 (15.9) 0.0011
No. of cores mean, SD 12.12+0.64 12.09+0.66 12.18+0.74 12.09+0.49 12.08+0.64 0.2657
GS results
GS <6 n, (%) 122 (13.4) 30 (21.4) 40 (13.9) 27 (1) 25(10.7) 0.001"
GS=7 n, (%) 135 (14.9) 57 (40.7) 52 (18.1) 17 (6.9) 9 (3.8) 0.0011
GS >8 n, (%) 54 (5.9) 23 (16.4) 20 (6.9) 5(2.0) 6 (2.5) 0.001"
Main pathology results
BPH n, (%) 593 (65.6) 30 (21.4) 175 (61) 196 (80) 192 (82.8) 0.001"
PCa n, (%) 311 (34.4) 110 (78.6) 112 (39) 49 (20) 40 (17.2) 0.001"

*: Kruskal Wallis and Dunn tests, ™: Chi-square test, BPH: Benign prostate hyperplasia, DRE: Digital rectal examination, f PSA: Free prostate specific antigene, f/t PSA: Free total
prostate specific antigene ratio, GS: Gleason score, PCa: Prostate carcinoma, PNB: Previous negative biopsy, PSA: Prostate specific antigene, PSAD: Prostate specific antigene
density, PV: Prostate volume, SD: Standard deviation, Group 1; 140 patients with prostate volume <35 cc. Group 2; 287 patients with prostate volume between 36-55 cc. Group
3; 245 patients with prostate volume between 56-75 cc. Group 4; 232 patients with prostate volume >76 cc

Table 2. The classification of GS in patients

with biopsy-proven prostate carcinoma according to subgroups

Group 1a Group 2a Group 3a Group 4a

GS results (PV <35 o) (PV = 36-55 cc) | (PV= 56-75 cc) (PV >76 cc) p<0.001

No. of patients 10 12 49 40
Group1a vs. Group 1c p=0.004"

GS <6, n, (%) 30 (27.2) 40 (35.7) 27 (55.1) 25 (62.5) Group 1a vs. Group 1d p=0.001"
Group 1b vs. Group 1d p=0.020"
Group 1a vs. Group 1d p=0.008"

= 0
GS=7, n, (%) 57 (51.8) 52 (46.4) 17 (34.6) 9 (22.5) Group 16 vs. Group 1d p=0.020°
GS =8 n, (%) 23 (20.9) 20(17.8) 5(10.2) 6 (15) No statistical difference

": The chi-square test and Bonferroni test, GS: Gleason score, PCa: Prostate carcinoma, PV: Prostate volume, Group 1a, 110 PCa patients with PV <35 cc; Group 2a, 112 PCa
patients with PV=36-55 cc; Group 3a, 49 PCa patients with PV=56-75 cc; Group 4a, 40 PCa patients with PV >76 cc
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Figure 2. The classification of GS results in patients with biopsy-proven PCa according to subgroups. Group 1a, 110 PCa patients in PV <35 cc; group 2a, 112 PCa
patients in PV=36-55 cc; group 3a, 49 PCa patients in PV= 56-75 cc; group 4a, 40 PCa patients in PV >76 cc

GS: Gleason score, PCa: Prostate carcinoma, PV: Prostate volume
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revealed that 77% of men with low volumes (20-30 cc) had
PCa, whereas only 42% of men with high volumes (60-100 cc)
had PCa. Notably, no significant difference was found between
the biopsy methods employed. Another study supporting it
demonstrated that the MRI fusion biopsy technique detected
77% of PCa cases in PV <30 cc. However, this detection rate
decreased to 34% for PV >55 cc (20). Finally, a meta-analysis
in which the correlations between PV and MRI fusion prostate
biopsy samples were analyzed also indicated that PCa reduces
as PV increases, as demonstrated by prior TRUS biopsy-based
research (21).

In contrast, Kulkarni et al. (12) conducted a study to compare
biopsy and RP pathology results with PV, which differed from
other studies findings. Based on the biopsy results, the study
showed an inverse relationship between PV and high-grade PCA.
However, the same relationship could not be observed between
the RP pathology results, which were taken as a reference point.
Karakiewicz et al. (22) also examined the biopsy yield in 10 cc
gland-volume intervals in another study. They discovered that
cancer detection decreased in larger glands using a traditional
sextant biopsy approach, but there were no differences in
Gleason grade among the gland-volume intervals.

In our study, we also studied patients with biopsy-proven PCa,
subgrouping them on the basis of the same PV intervals, and
no statistically significant difference was observed among
subgroups with a GS >8. This finding aligns with a study by
Kassaouf et al. (18), where biopsy pathology results were used
as a reference. Specifically, the GS >8-10 rate was 13% for PV
<25 cc and 11% for PV >50 cc with no statistically significant
difference. However, a statistically significant difference was
observed when comparing results concerning RP pathology. In
another study, in which mpMRI fusion biopsy was used, the PCa
detection rate decreased from 71.1% to 30.4% (PV <40 cc vs PV
>116 cc), whereas the rate of PCa patients with GS >8 was not
changed according to PV groups (23).

Two primary theories suggest an inverse correlation between
PCa and PV. The first theory posits the hormonal theory that
lower levels of dihydrotestosterone in small prostates may lead
to the development of high-grade PCa (17). The second theory
pertains to the mechanical impact of enlarged prostate tissue
in the transitional zone. Histological studies have demonstrated
that BPH growth in the transitional zone of larger prostate exerts
mechanical pressure on the peripheral zone, where 80% of PCa
originates. This pressure can result in glandular tissue atrophy
and scarring in the peripheral zone, leading to thickening of
the prostate capsule. Histological studies have shown that the
thickness of the prostate capsule, gland atrophy, and scarring
of glandular epithelial cells in the peripheral zone are positively
associated with PV (24,25).

168

Our study also prioritized parameters for PCa detection. In
the ROC curve analysis, PSAD showed the highest AUC value
(0.797), followed by PV (0.757) and f/t PSA (0.742). However,
PSAD and f/t PSA depended on the PSA level, which had a
second-to-last AUC value of 0.608. It is worth noting that PSA
levels can increase in various conditions, BPH (26), and f PSA is
accused of being unstable (27), whereas PV emerged as a more
stable predictor of PCa. In addition, PSAD appeared to be more
valuable in only small- and medium-sized prostates (28).

Study Limitations

Our study has two main limitations. First, the study was
conducted retrospectively in a single center with a relatively
small number of patients. Therefore, the results should be
interpreted cautiously due to the limited number of patients
with biopsy-proven PCa results. Second, we used transrectal
prostate biopsy pathology reports as the basis for the study.
However, it is known that 30-40% of these pathologies are
upgraded after pathological examination of the RP material.

Conclusion

Our study results suggest an inverse relationship between PV and
PCa detection rates. Although, in biopsy-proven PCa patients,
the GS <6 rate increased and the GS=7 rate decreased in larger
prostates, it was not clearly observed in patients with GS >8.
However, this needs to be confirmed by conducting additional
prospective studies with a considerable number of patients.
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Supplementary Table 1. Detailed statistical analysis for pathological results between groups (a), for parameters (b)
a) Detailed statistical analysis for pathological results between groups

Groups
&r;)up ! Group 2 Group 3 Group 4 p-value
(B) © (D)
<6 C (p=0.034) Group 1 to Group 3 p=0.034"
- D (p=0.030) Group 1 to Group 4 p=0.030
Group 1 to Group 2 p=0.001"
B (p=0.001) B Group 1 to Group 3 p=0.001"
=7 C (p=0.001) E [(p:?)gg?] Group 1 to Group 4 p=0.001"
GS results D (p=0.001) p=>. Group 2 to Group 3 p=0.001"
Group 2 to Group 4 p=0,001"
Group 1 to Group 2 p=0.001"
B (p=0.014) _ .
8 C (p=0.001) C (p=0.045) Group 1 to Group 3 p—0.001‘
D (p=0.001) Group 1 to Group 4 p=0.001
p=0. Group 2 to Group 3 p=0.001"
_ _ Group 1 to Group 2 p=0.001"
BPH A (p=0.001) A (p=0.001) A (p=0.001) Group 1 to Group 3 p=0.001"
Main pathology B (p=0.001) B (p=0.001) Group 1 to Group 4 p=0.001"
results B (p=0.001) Group 1 to Group 2 p=0.001"
PCa C (p=0.001) g [[pi?)?)(()):]] Group 1 to Group 3 p=0.001"
D (p=0.001) =0 Group 1 to Group 4 p=0.001"

“The chi-square test and Bonferroni test, GS: Gleason score, BPH: Benign prostate hyperplasia, PCa: Prostate carcinoma

b) Detailed statistical analysis for parameters between groups

Age p-value PSA p-value | f PSA p-value
Group 2-Group 3 | 0.139 Group 2-Group 1 0.515 Group 1-Group 2 0.001°
Group 2-Group 1 | 0.120 Group 2-Group 3 | 0.001° Group 1-Group 3 0.001°
Group 2-Group 4 | 0.001° Group 2-Group 4 | 0.001° Group 1-Group 4 | 0.001"
Group 3-Group 1 | 0.765 Group 1-Group 3 | 0.029 Group 2-Group 3 0.001
Group 3-Group 4 | 0.044 Group 1-Group 4 | 0.001° Group 2-Group 4 | 0.001"
Group 1-Group 4 | 0.153 Group 3-Group 4 | 0.081 Group 3-Group 4 0.001°
f/t PSA p-value PSAD p-value
Group 1-Group 2 0.001° Group 4-Group 3 0.001"
Group 1-Group 3 0.001° Group 4-Group 2 0.001°
Group 1-Group 4 0.001" Group 4-Group 1 0.001°
Group 2-Group 3 0.001" Group 3-Group 2 0.001"
Group 2-Group 4 0.001 Group 3-Group 1 0.001
Group 3-Group 4 0.003’ Group 2-Group 1 0.001°
‘The chi-square test and Bonferroni test, f PSA: Free prostate specific antigene, f/t PSA: Free total prostate specific
antigene ratio, GS: Gleason score, PCa: Prostate carcinoma, PSA: Prostate specific antigene,

PSAD: Prostate specific antigene density
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Supplementary Table 2. ROC curve analysis and AUC values of parameters including age, PSA, f/t PSA, PSAD, PV and anormal DRE

for risk factors of PCa (a), for parameters including age, PSA, f/t PSA, PSAD, PV and PNB (b)

100

Sensitivity

— Age
------ PSA

e It PSA
-------- PSAD

- Prostate volume (PV)
—— Anormal DRE

20

40 60 80 100

100-Specificity

PSA: prostate specific antigene, f/t PSA: Free total prostate specific antigene ratio,
PSAD: Prostate specific antigene density, PV: Prostate volume, DRE: Digital rectal

a) For parameters including age, PSA, f/t PSA, PSAD, PV and PNB

100
80
> 60
> i
= I
8 I
40
L — Age
L PSA
20 e It PSA
ViV PSAD
| - Prostate volume (PV)

—— Previous negative biopsy (PNB)

40 60 80
100-Specificity

100

PSA: Prostate specific antigene, f/t PSA: Free total prostate specific antigene ratio,

examination PSAD: Prostate specific antigene density, PNB: Previous negative biopsy
Variables AuUC SE? 95% CI° Variables AuC SE? 95% CI°
Age 0.609 0.0200 0.576 to 0.641 Age 0.609 | 0.0200 | 0.576 to 0.641
PSA 0.608 0.0196 0.576 to 0.640 PSA 0.608 | 0.0196 | 0.576 to 0.640
f/t PSA 0.742 0.0185 0.712 to0 0.770 f/t PSA 0.742 | 0.0185 | 0.712to 0.770
PSAD 0.797 0.0165 0.770 to 0.823 PSAD 0.797 | 0.0165 | 0.770 to 0.823
Prostate volume | 0.757 0.0176 0.727 to 0.784 Prostate volume 0.757 | 0.0176 | 0.727 to 0.784
Anormal DRE 0.696 0.0190 0.664 to 0.725 Previous negative biopsy 0.552 | 0.0196 | 0.519 to 0.585
2 Hanley & McNeil, 1982, ° Binomial exact, AUC: Area under the curve, 2Hanley & McNeil, 1982, ®Binomial exact, AUC: Area under the curve, SE: Standard
SE: Standard error, Cl: Confidence interval, PSA: prostate specific error, Cl: Confidence interval, PSA: prostate specific antigene, f/t PSA: Free total
antigene, f/t PSA: Free total prostate specific antigene ratio, PSAD: pro_state specific ar]tig;ne ratio, PSAD: Prostate specific antigene density, DRE:
Prostate specific antigene density, DRE: Digital rectal examination Digital rectal examination
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Supplementary Table 3. AUC value of prostate volume with
sensitivity and specificity for prostate carcinoma (a), pathology
results according to prostate volume cut-off value of <49 cc

a)
Prostate volume (PV)
100 : —
| I
> 60 I Sensitivity: 63,7
: ot !
g | |
40
20 (
i AUC = 0,757
i P < 0,001
0 MR I — . N
0 20 40 60 80 100
100-Specificity
Area under the ROC curve (AUC) 0.757
Standard error® 0.0176
95% confidence interval® 0.727 t0 0.784
Z statistic 14.584
Significance level P (area=0.5) <0.0001
Youden index J 0.4377
Associated criterion <49
Sensitivity 63.67
Specificity 80.10
Criterion Sensitivity 95% Cl | Specificity | 959% CI
<49 63.67 58.0-69.0 | 80.10 76.7-83.2
Cl: Confidence interval
b)
Pathology results PV <49 cc
No. of patients 316
GS <6 n, (%) 60 (18.9)
GS=7 n, (%) 96 (30.3)
GS =8 n, (%) 42 (13.2)
BPH n, (%) 118 (37.3)
PCa n, (%) 198 (62.6)
PV: Prostate volume, GS: Glason score, BPH: Benign prostate hyperplasia, PCa:
Prostate carcinoma
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