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ABSTRACT

Background: The aim of this study was to evaluate the efficiency of prostate-specific antigen
(PSA) density (PSAD) calculated through prostate volume (PV) obtained via transrectal ultra-
sound (TRUS) and magnetic resonance imaging (MRI) and actual prostate weight (PW) methods
obtained via pathological evaluation on the prediction of biochemical recurrence (BCR) in the
follow-ups of patients who had undergone radical prostatectomy (RP).

Methods: A total of 335 clinically localized prostate cancer (PCa) patients who had received
open RP between January 2015 and December 2018 were enrolled in the study. Pre and post-
operative demographic data, clinical and pathological findings and BCR conditions were
recorded. The PSAD was calculated using information obtained through preoperative TRUS
examinations, MRI, and collected pathological specimens after RP by dividing the maximum pre-
operative PSA value and PV/PW.

ARTICLE HISTORY
Received 2 November 2020
Revised 23 April 2021
Accepted 27 April 2021
Published online 12 May
2021

KEYWORDS

Prostate specific antigen
density; biochemical
recurrence; prostate cancer;
radical prostatectomy;
prostate volume

Results: In a mean follow-up duration of 20.2+8.5 months, recurrence was observed in 52
patients (24.4%) and progression was observed in 8 (3.8%) patients. The TRUS-PSAD, MRI-PSAD,
and PW-PSAD values were statistically significantly higher in BCR patients compared to non-BCR
patients. The International Society of Urologic Pathologists (ISUP) grade 5 and pT3b as a patho-
logical stage were detected as independent variables in the prediction of BCR formation. Actual
PW had a high prediction value compared to other PSAD measurements at <40g prostate
weights, but it had a low prediction value in prostates with an actual PW >60g.

Conclusions: In this study, it was stated that PSAD acquired through different imaging methods
does not affect the usability of PSAD in BCR prediction in clinical practice. The ISUP grade 5 and
pT3b stage PCa were detected as independent markers in BCR prediction after RP.

Introduction To calculate PSAD correctly, prostate volume (PV)
should also be appropriately determined. Furthermore,

Although the organ specificity of prostate-specific anti-
the correct measurement of PV is important in the

gen (PSA) is high, its specificity is low in prostate can-

cer (PCa) diagnosis [1]. Different derivatives of PSA are
used today to distinguish clinically important PCa,
avoid unnecessary prostate biopsies, and predict the
pathological and clinical phases after PCa treatment
[2]. Prostate volume plays an active role in predicting
PCa [3]. The PSA density (PSAD) acquired through
dividing serum PSA value with prostate volume was
presented for clinical use in 1992 to distinguish PCa
from benign prostate hyperplasia (BPH) [4]. The PSAD
has an important role inclinically insignificant PCa def-
inition and disease progression prediction during
active follow-up and after definitive treatment [5-7].

determination of the core count to be taken in a
biopsy and the selection of a treatment strategy for
BPH or PCa [8]. In case the surgical treatment (peri-
neal, retropubic radical prostatectomy) or radiotherapy
(external beam radiotherapy [EBRTI], high-intensity
focused ultrasound [HIFU], brachytherapy) options for
PCa are preferred, correct calculation of PV provides
maximal benefit with a minimal treatment sideeffect
ratio [9]. The PV has also been used for prostate can-
cer risk calculations in recent years [10]. A transrectal
ultrasound (TRUS) is among the most used methods
for PV calculation due toits reachability as well as cost
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and time advantages. But TRUS has some limitations
such as being dependent on the clinical condition of
the user and the patients (anal fissure, colostomy,
etc.), being affected by sonographic artifacts, and
when presented with irregularities in the prostate’s
ellipsoid form [8]. The TRUS was stated to calculate a
lower PV compared to some studies and higher com-
pared to others [11]. Apart from TRUS, PV can be cal-
culated in different ways in clinical practice (digital
rectal examination [DRE], transabdominal ultrasound
[TAUS], computed tomography [CT], magnetic reson-
ance imaging [MRI]). Technical and software develop-
ments in MRl can calculate PV more accurately
through the provision of higher soft tissue contrast
resolution [8,12]. But there is discordance among the
TRUS, MRI, and CT measurements in the literature and
this prevents the correct calculation of PSAD
[11,13,14]. PSAD is used in different studies for the
prediction of biochemical recurrence and clinical pro-
gression after surgical treatment but the inconsisten-
cies in calculations restrict this efficiency [8,15]. The
aim of this study was to evaluate the efficiencies of
PSADs calculated using PV obtainedvia TRUS and MRI
measurements and actual prostate weight (PW) meth-
ods obtainedvia pathological evaluation on the predic-
tion of biochemical recurrence (BCR) in the follow-ups
of the patients who had radical prostatectomy (RP).

Materials and methods
Patient selection

After obtaining consent from the Istanbul Medeniyet
University institutional review board (2018/0368), a
total of 335 clinically localized PCa patients who
received open RP at Istanbul Medeniyet University
Goztepe Research and Training Hospital between
January 2015 and December 2018 were enrolled in
the study. A prospectively populated database was
the source of retrospectively obtained clinical data. All
surgical procedures were made by a single surgeon
(AY). Pre and postoperative serum total (t) and free (f)
PSA (ng/ml) values, clinical stages, MRI findings (lesion
dimension, lesion localization, Prostate Imaging
Reporting and Data System version 2 [PIRADS] scores,
capsule and seminal vesicle invasion), histopatho-
logical findings for RP specimens, and BCR conditions
of the patients were recorded. Patients with a history
of pre-surgical androgen deprivation therapy, external
beam radiotherapy (EBRT), brachytherapy, transureth-
ral resection or open prostatectomy, metastatic
patients, and patients without regular-follow-ups were
excluded from the study.

Techniques and prostate volume measurements

The TRUS examination was performed with the
patients placed in the lateral decubitus position and a
7.5MHz transrectal probe (GE Healthcare systems,
USA). The prostate was scanned in the transverse and
longitudinal planes with the largest dimensions (width,
height, length) being recorded by a senior urologist.
The prolate ellipsoid formula (height x width x length
1/6) was used to calculate volume [11]. The MRI was
performed using the 1.5 Tesla whole body MRI (GE
Healthcare systems, USA), and MRI-based PVs were cal-
culated from radiologist performed, maximum diam-
eter, tri-planar measurements of the prostate gland
onhigh-resolution, focused field-of-view T2-weighted
images using the ellipsoid formula [8]. The actual pros-
tate weight (PW) of the radical prostatectomy speci-
mens were measured by placing the prostate with
seminal vesicles excised after its removal (within one
hour of specimen delivery) in a scaled jug already
filled with water and measuring the displaced water in
the jug after placement of prostate [11]. The PSA
density was calculated by using all three methods by
dividing the maximum preoperative PSA value and
PV/PW [7].

Pathological findings

The 1997 TNM staging system was used to classify the
clinical and pathological stages. The tumors were
graded using the Gleason grading system. Positive sur-
gical margins were defined as positive lateral margins,
urethral margins, or bladder margins. The specimens
were processed as previously mentioned by Radwan
et al. [16].

Biochemical failure

Biochemical failure was defined as any two consecu-
tive PSA levels greater than 0.2ng/mL. Patients were
routinely seen in follow-up visits one month after the
prostatectomy and every three months for up to one
or two years according to their risk group.

Statistical analysis

Categorical data are presented as numbers and per-
centages. Data for continuous variables are presented
as mean and standard deviation. The Shapiro-Wilk
test was used to determine whether the distributions
of continuous variables were normal. Mean differences
between two independent groups of normally distrib-
uted data were compared with an independent t-test,
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Table 1. Demographic characteristics and clinicopathological findings of the patients.

Variable Mean +sd (n [%]) Median Range (min-max)
Age (year) 64.5+6.2 65.0 48.0-78.0
Follow-up (months) 20.2+85 17.0 10.0-50.0
Total PSA (ng/mL) 14.4+22.2 8.5 0.8-158.0
Free PSA (ng/mL) 1.78+£2.24 1.04 0.34-15.72
Free/Total PSA (%) 15.5+8.0 14.2 3.2-584
TRUS prostate volume (cm®) 51.2+30.4 43.0 15.0-240.0
MRI prostate volume (ecm?) 52.1+33.2 44.0 12.0-251.0
Prostate weight at specimen (g) 53.2+28.7 47.0 12.0-214.0
TRUS-PSAD (ng/mL/cm3) 0.38+0.77 0.19 0.03-6.69
MRI-PSAD (ng/mL/cm3) 0.36 +£0.64 0.18 0.03-4.81
PW-PSAD (ng/mL/q) 0.34+£0.64 0.16 0.02-5.5
Gleason score (n,%)

6 43 (20.2)

7 101 (47.4)

8 33 (15.5)

>9 36 (16.9)
ISUP grade (n,%)

1 43 (20.2)

2 62 (29.1)

3 18.3)

4 33 (15.5)

5 36 (16.9)
Number of lymph nodes removed 45+6.0 0 0-22
Lymph node involvement (n,%)

pNx 124 (57.9)

pNO 86 (40.2)

pN1 419
Clinical stage (n,%)

T 98 (46)

cT2 99 (46.5)

T3 16 (7.5)
Pathological stage (n,%)

pT2a 48 (22.5)

pT2b 18 (8.5)

pT2c 39 (18.3)

pT3a 61 (28.6)

pT3b 47 (22.1)
Capsule invasion (n,%) 107 (50.2)
Seminal vesicle invasion (n,%) 46 (21.6)
Biochemical recurrence (n,%) 52 (24.4)
Time to biochemical recurrence (months) 16.5+10.1 15.0 1.0-50.0
Progression (n,%) 8 (3.8)
Time to progression (months) 19.9+83 17.0 10.0-50.0

PSA: prostate-specific antigen; PSAD: prostate-specific antigen density; TRUS: transrectal ultrasound; MRI: magnetic reson-
ance imaging; PW: prostate weight; ISUP: the International Society of Urologic Pathologists; n: number; sd: stand-

ard deviation.

while the Mann-Whitney U test was used to compare
irregularly distributed data. The Wilcoxon signed-rank
test was used for the comparison of irregularly distrib-
uted dependent groups. The frequencies of categorical
variables were compared using Pearson’schi-square,
Yates’ chi-square, or Fisher’'s exact test, when appropri-
ate. Statistical significance was considered when the p
value was <0.05. Univariate and multivariate logistic
regression analyses were performed to determine pre-
dictors of BCR. The receiver operating characteristic
(ROCQ) analysis was used to assess the predictive ability
of PSAD measurements by three different methods on
BCR. Statistical analysis was performed using Statistical
Package of Social Sciences version 21 (IBM SPSS
Statistics; IBM Corp., Armonk, NY), and MedCalc
Statistical Software version 19.2.1 (MedCalc Software

Ltd., Ostend, Belgium) application was used to com-
pare ROC curves.

Results

A total of 213 patients were included in the study.
Demographic data, PVs from TRUS and MRI measure-
ments, actual pathological PW and PSAD calculated
through these methods, Gleason scores, ISUP degree,
clinical and pathological stages, BCR and progression
presence, and progression durations of the patients
are summarized in Table 1. In a mean follow-up dur-
ation of 20.2 £ 8.5 months, recurrence was observed in
52 patients (24.4%) and progression was observed in 8
(3.8%) patients. BCR and non-BCR patients were com-
pared for age, PSA, s/t PSA ratio, PVs in TRUS and MRI
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Table 2. Comparison of patients with biochemical recurrence and without biochemical recurrence.

Without recurrence (n = 161)

With recurrence (n=52)

Mean £sd / n (%) Median Mean +sd / n (%) Median p Value®

Age (year) 64.5+6.3 65.0 64.4+5.9 64.5 0.890%
Follow-up period (months) 19.9+87 17.0 21.1+£8.1 19.5 0.128
Total PSA (ng/mL) 10.8+1497.9 258+34.4 142 <0.001
Free PSA (ng/mL) 14+£141.0 34+4019 <0.001
Free/Total PSA ratio (%) 16.2+8.0 15.0 124+7.6 108 0.027
TRUS prostate volume (cm3) 51.6+32.1 42.0 49.9+24.7 45.0 0.624
MRI prostate volume (cm®) 53.3+£35.2 440 48.5+25.5 44.0 0.811
Prostate weight at specimen (g) 54.2+29.7 47.0 50.2+25.6 43.0 0.468
TRUS-PSAD (ng/mL/cm3) 0.29+0.64 0.18 0.63+£1.03 0.29 <0.001
MRI-PSAD (ng/mL/cm3) 0.27+£0.51 0.17 0.63+£0.89 0.26 <0.001
PW-PSAD (ng/mL/g) 0.24+0.39 0.16 0.66+1.04 0.28 <0.001
Gleason score (n,%) <0.001

6 41 (25.5) 2 (3.8)

7 90 (55.9) 11 (21.2)

8 21 (13.0) 12 (23.1)

9 9 (5.6) 27 (51.9)
ISUP grade (n,%) <0.001

1 41 (25.5) 2 (3.8)

2 59 (36.6) 3 (5.8

3 31 (19.3) 8 (15.4)

4 21 (13.0) 12 (23.1)

5 9 (5.6) 27 (51.9)
Number of lymph nodes removed 33+£5300 83+6.5 8.0 <0.001
Lymph node involvement (n,%)

pNO 50 35 0.034°

pN1 0 4
Clinical stage (n,%)

T 85 (52.8) 13 (25) 0.006°

cT2 73 (45.3) 26 (50)

T3 3(1.9) 13 (25)
Pathological stage (n,%)

pT2 98 (60.9) 7 (13.5)

pT3 63 (39.1) 45 (86.5) <0.001°
Capsule invasion (n,%) 63 (39.1) 44 (84.6) <0.001P
Seminal vesicle invasion (n,%) 15 (9.3) 31 (59.6) <0.001Y
Progression (n,%) 0 (0) 8 (15.4) <0.001°

PSA: prostate-specific antigen; PSAD: prostate-specific antigen density; TRUS: transrectal ultrasound; MRI: magnetic resonance imag-
ing; PW: prostate weight; ISUP: the International Society of Urologic Pathologists; n: number; sd: standard deviation.
p values <0.05 were considered as statistically significant difference and are shown in bold.

“Mann-Whitney U test.
*independent sample T-test.
fFisher Exact test.

PPearson Chi-square.

YYates' Chi-square.

measurements, actual pathological PW and PSAD cal-
culated through these methods, Gleason scores, ISUP
degree, clinical stage, pathological findings, and pro-
gression. The TRUS-PSAD, MRI-PSAD, and PW-PSAD
values were statistically significantly higher in BCR
patients compared to non-BCR patients (p < 0.001;
p <0.001; p<0.001 respectively). A statistically signifi-
cant relationship was detected between BCR formation
and removed lymph node count (p<0.001), lymph
node involvement count (p=0.034), clinical stage
(p=0.006), pathological stage (p<0.001), capsule
invasion  (p<0.001), seminal vesicle invasion
(p<0.001), and progression formation (p<0.001)
(Table 2). While tPSA, TRUS-PSAD, MRI-PSAD, PW-
PSAD, Gleason score, ISUP grade, clinical stage, patho-
logical stage, capsule invasion, and seminal vesicle
invasion (SVI) were significant factors in BCR formation

prediction in univariate analysis, only ISUP grade 5
and pT3b as a pathological stage were detected as
independent variables in the prediction of BCR forma-
tion (Table 3). In the comparison between prostate
weight calculated through different imaging methods
and actual PW, a difference was not detected between
actual PW and PV calculated through TRUS and MRI in
individuals with PW <40g. In individuals with PW
between 40 and 60g a lower PV was predicted com-
pared to actual PW through both imaging methods.
While TRUS measured PV at a value statistically lower
than the actual PW in individuals with PW >60cm?,
MRI provided the closest measurement to actual PW
(Table 4). In the ROC analysis performed for BCR pre-
diction ability of PSAD values, AUC values were 0.679
(95% Cl 0.624-0.752), 0.691 (95% Cl 0.620-0.749), and
0.687 (95% Cl 0.612-0.741, p <0.001) respectively for
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Table 3. Logistic regression analysis of factors predicting biochemical recurrence.

Univariate analysis

Multivariate analysis*

OR 95% Cl p OR 95% Cl p

Total PSA 1.03 1.01-1.05 0.003 1.02 0.97-1.08 0.292
TRUS-PSAD 1.65 1.07-2.57 0.025
MRI-PSAD 2.23 1.26-3.95 0.006
PW-PSAD 3.18 1.39-7.26 0.006 0.39 0.06-2.35 0.309
Gleason score

6 ref - -

7 2.50 0.53-11.8 0.246

8 1.7 2.39-57.2 0.002

9 61.5 12.3-306.8 <0.001
ISUP grade

1 ref - - ref

2 1.06 0.17-6.63 0.950 0.69 0.10-4.70 0.706

3 5.85 1.15-29.6 0.033 2.29 0.37-13.8 0.366

4 11.03 2.31-525 0.003 4.46 0.76-26.1 0.097

5 64.06 12.5-236.1 <0.001 13.8 2.08-91.9 0.007
Clinical stage

cT1 ref - - ref

cT2 232 1.16-4.85 0.024 0.26 0.04-1.53 0.139

T3 2832 7.09-113.13 <0.001 0.34 0.06-1.84 0.349
Pathological stage

pT2 ref - - ref

pT3a 3.79 4.24-23.55 0.008 1.99 0.61-6.47 0.249

pT3b 298 11.2-79.7 <0.001 5.31 1.47-19.2 0.011
Capsule invasion 8.56 3.78-19.37 <0.001
Seminal vesicle invasion 14.37 6.67-30.96 <0.001

PSA: prostate-specific antigen; PSAD: prostate-specific antigen density; TRUS: transrectal ultrasound; MRI: magnetic resonance imag-
ing; PW: prostate weight; ISUP: the International Society of Urologic Pathologists; ref: reference; OR: odds ratio; Cl: confi-

dence interval.

p values <0.05 were considered as statistically significant difference and are shown in bold.
*Gleason score, seminal vesicle invasion, TRUS-PSAD and MRI-PSAD were not included in multivariate analysis due to its similarity

with other variables.

Table 4. Actual weight and estimated weight levels measured by imaging methods according to the weight of the prostate.

< 40 (n=284) 40-60 (n=73) > 60 (n=56)

Average p Value Average p Value Average p Value
difference (versus difference (versus difference (versus
of weight actual of weight actual of weight actual

Mean + sd (9) weight)* Mean + sd (9) weight)* Mean + sd (9) weight)*
TRUS 32.849.1 + 05 0.817 4774132 — 24 0.027 83.1440.5 —55 0.039
MRI 31.549.2 — 0.8 0.164 47.0+410.9 — 3.1 0.014 89.54-42.8 + 0.9 0.930
Actual PW 323464 50.1+5.5 88.6+33.5

TRUS: transrectal ultrasound; MRI: magnetic resonance imaging; PW: prostate weight; n: number; sd: standard deviation.
p values <0.05 were considered as statistically significant difference and are shown in bold.

*Wilcoxon signed-rank test.

TRUS-PSAD, MRI-PSAD, and PW-PSAD. Cut-off values
for TRUS-PSAD, MRI-PSAD, and PW-PSAD calculated
with the Youden index method were 0.21 ng/ml/cc,
0.32 ng/ml/cc, and 0.36 ng/ml/cc respectively (Table 5).
Overall accuracy, sensitivity, specificity, and positive
and negative cut-off values based on determined cut-
off values are shown in Table 5. Although PSAD has
high specificity and NPV, its sensitivity and PPV were
low. Overall accuracy ratios were below 50% for all
three PSAD values. In the subgroup ROC analysis
based on prostate weights, while PSAD was detected
as a statistically significant marker for <40g and
>60 g actual prostate weight in BCR prediction, it was
not for actual PW between 40 and 60g. It was
observed that TRUS-PSAD and MRI-PSAD had a similar

power in BCR prediction with prostate weights <409
and >60g (<40g; AUC: 0.702 vs 0.702; >60g; AUC:
0.748 vs 0.753). And while PW-PSAD actual PW had a
high prediction value (0.748) compared to other PSAD
measurements at <40g prostate weights, it had a low
prediction value (0.697) in prostates with an actual PW
>60g. Despite different AUC values detected in the
BCR prediction of all PSAD values, a statistically signifi-
cant difference was not observed in the comparison of
ROC curves (Figure 1).

Discussion

The BCR incidence is stated as 27-53% following PCa
curative treatment [17]. Prediction of BCR in early
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Table 5. Predictive characteristics of PSAD values in patients eligible for biochemical recurrence.

Cut-off value Overall Sensitivity Positive predictive Specificity Negative predictive
PSAD (ng/ml/cm3) accuracy (%) (%) value (%) (%) value (%)
Overall
TRUS 0.21 437 67.3 389 65.8 86.2
MRI 0.32 26.9 49.0 439 80.1 83.2
PW 0.36 18.8 44.2 57.5 89.4 83.2
PSAD: prostate-specific antigen density; TRUS: transrectal ultrasound; MRI: magnetic resonance imaging; PW: prostate weight.
Overall
10 ol : :
N PSA density
I“.f = Calculated by TRUS  AUC:0.679
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PSA: prostate-specific antigen; PSAD: prostate-specific antigen density; TRUS: transrectal
ultrasound; MRI: magnetic resonance imaging; W: prostate weight; AUC: area under

Curve

Figure 1. Receiver operating characteristic (ROC) curves for each PSA density measurement methods according to prostate

weights in predicting biochemical recurrence.

phases after surgical treatments may provideinsight
about the application timings of adjuvant or salvage
treatments [16,18]. It was shown that different markers
of many preop or postop periods— such as PSA, age,
Gleason score, and clinical stage—are independent
markers for recurrence-free survival [19,20]. Conflicting
information on the fact that PSAD valuesare a

predictive factor for BCR is seen despite completed
studies [5,16]. Koie et al. showed that five-year recur-
rence-free survival ratios were significantly higher in
individuals withPSAD <0.468 ng/mL-1/cm 2 compared
to those with PSAD >0.468 ng/mL-1/cm~2 in high-risk
localized PCa [21]. But no statistical difference was
detected in terms of the prognostic value of PSA and



PSAD in extraprostatic extension (EPE), SVI, lymph
node (LN) involvement, and BCR prediction in patients
with Gleason >8 [22]. In the univariate analyses of this
study, tPSA, TRUS, PSAD, MRI-PSAD, PW-PSAD, Gleason
score, ISUP grade, clinical stage, pathological stage,
capsule invasion, and SVI were found as significant
predictive factors for BCR prediction, but PSAD wasn't
determined as an independent risk factor for BCR pre-
diction in the multivariate analysis. In line with the lit-
erature, ISUP grade 5 and the pT3b stage were
determined as independent risk factors for BCR predic-
tion in this study [23,24]. The possibility of forming dif-
ferences in BCR prediction after surgical treatment is
contradictive for PSADs determined through different
measurement methods [6]. Although TRUS is the most
used method in PV determination, all methods have
their own limitations [15]. Thus, TRUS is calculated in
some studies while PW and PSAD are calculated in
others [16]. The PW-PSAD was determined to provide
more accurate pathological findings compared to
TRUS-PSAD and had a stronger correlation with BCR
as well as a better C-index. Therefore, the possibility
that PW can determine PV more correctly than TRUS
or TAUS must be considered [6,16]. But PW cannot be
determined until after the surgery and the correct
determination of PV is provided through imaging
methods in EBRT applied patients. Also, the PV
index—a PSA derivative used in recent years—is
inversely related to PCa risk and is preferred for active
follow-up to decrease the possibility of overtreatment
in different studies [8]. In the study by Lee et al. MRI
measurements werefound to be superior to TRUS in
determining PV [25]. In another study, it was deter-
mined that measurements using TAUS and CT cause
overestimation compared to the actual PW [15]. The
strength of measurement techniques performed with
different cut-off values of PV also changes. While TRUS
causes overestimation in PV >30cm? prostates, it was
observed to cause underestimation in PV <30cm?
[15]. Similarly, it was detected in another study that
MRI can predict PV overestimation in patients with PV
>35cm® and underestimation in those with PV
<35cm® [25]. When the efficiencies of TRUS, TAUS,
and CT in PV determination at different PV values are
evaluated, it was observed that all three measure-
ments provided statistically significant measurement
predictions compared to the actual PW [26]. While
TRUS and MRI provided measurements with a similar
efficiency in individuals with PW <404 in this study, it
was observed that both techniques provided under-
estimation compared to actual PW at 40-60g and MRI
could provide measurement with similar efficiency
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with actual PW at >60g. It was also observed that
PSADs calculated through all three methods to deter-
mine BCR provided higher predictive values in patients
with PW >60g; MRI-PSAD had the highest AUC value
among these methods (AUC: 0.753; Cl 95%). This study
is important for the evaluation of the efficiencies of
TRUS and MRI methods in the determination of esti-
mated PW and BCR prediction at different prostate
volume value ranges. The superiority of MRI was
shown in the calculation of PV and PSAD in patients
who will receive non-surgical treatment and will have
a preoperative evaluation. However, TRUS measure-
ments may provide different results due to measurer-
dependence and cross-sectional angle differences [26].
As more soft tissue contrast resolution and more com-
plex software is used with MRI, results similar to the
actual PW can be acquired. Although many techniques
are used for MRI calculation, the most used method is
the application of the ellipsoid formula [9,16]. In this
study, the ellipsoid formula was used, which is the
most efficient method in PV calculation. Based on cur-
rent knowledge, this study’s aim to understand the
efficiency of PSAD values acquired through different
methods such as pathological evaluation and calculat-
ing TRUS, MRI, and actual PW in BCR prediction fol-
lowing RP was not previously evaluated in the
literature. With the findings we obtained, besides the
primary outcome of our study, it is ensured that meas-
urement methods show their superiority to each other
in different prostate volumes, which are reflected in
clinical practice. Additionally it becomes clear which
PSAD measurement method should be used in the fol-
low-up of patients under active surveillance. Our study
will shed light on the use of MRI for various treatment
or diagnostic methods that are planned to be per-
formed using PV-based modeling in the future.
However, this study does have some limitations.
Instead of being retrospective, having fewer patients,
a short follow-up duration, and only including patients
who had open RP, future studies that include patient
groups who had robot-assisted laparoscopic RP or the
gradually increasing use of laparoscopic RP could pro-
vide more inclusive results. The present study was not
blind as to the prostate volume measured between
the TRUS and MRI as well as between the imaging
methods and the RP specimen. This situation may
occur a bias in our study.

Conclusion

It was stated that PSAD values acquired through dif-
ferent imaging methods does not affect the usability



22 Y. O. DANACIOGLU ET AL.

of PSADs in BCR prediction in clinical practice. In this
study, it was shown that MRI could provide the meas-
urement closest to actual PW, especially in patients
with PW >60g in prostate volume measurement. In
this study, ISUP grade 5 and pT3b stage PCa were
detected as independent markers in BCR prediction
after RP. The results of this study must be supported
by prospective studies with more patients and longer
follow-up durations.
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