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Ozet

Amag: Bu galismada Prostat Gortintilleme ve
Veri Raporlama Sistemi (PI-RADS) 3 lezyonlarin-
da prostat kanserini 6ngérmede dijital rektal mua-
yene ile PSA dansitesi, lezyonun bolgesel konumu
ve prostat boyutunun roliinii aragtirmak istedik.

Gereg ve Yontemler: PSA diizeyi yiikselmis
ve / veya dijital rektal muayenesi siipheli olmasi
nedeniyle multiparametrik MR ¢ekilmis ve biyop-
si sonucu PI-RADS 3 olarak raporlanmis toplam
236 hastanin verileri retrospektif olarak incelendi.
Prostat kanseri tespit oran, dijital rektal muayene
bulgulari, lezyonlarin yeri, PSA dansite sonuglari,
prostat hacmi sonuglar1 ve alt grup analizleri ile
risk siniflandirilmasi yapildi.

Bulgular: PI-RADS Skoru 3 olan 137 hasta
galismaya dahil edildi. Genel prostat kanseri tespit
oran1 % 26,2 ve klinik 6nemli prostat kanseri tes-
pit oran1 % 4,3’ti1. Dijital rektal muayene bulgular:
(p = 0,001) ve lezyonun periferik zon yerlesimi
(p = 0,005) ile prostat kanseri olmayan gruplar
arasinda anlaml farklilik bulundu. Dijital rektal
muayene (p = 0.001), ¢ok degiskenli lojistik reg-
resyon analizinde PIRADS-3 lezyonlu hastalarda
prostat kanserinin bagimsiz prediktorii olarak
tespit edildi.

Sonug: Dijital rektal muayene, PI-RADS 3
lezyonu olan hastalarda prostat kanseri stiphesi-
ni ortaya koymak agisindan pratik ve 6nemli bir
parametredir.

Abstract

Objective: We aimed to investigate the role
of the digital rectal examination, PSA density, re-
gional location of the lesion and prostate size in
predicting prostate cancer in Prostate Imaging and
Data Reporting System (PI-RADS)-3 lesions.

Material and Methods: A total of 236 patients
with multiparametric MRI performed for clinical
suspicion of prostate cancer and reported PI-
RADS-3 enrolled between January 2016 and July
2019 in this retrospective study. The datas were
extracted from the hospitals electronic records,
patient files and outpatient clinic records. Multi-
parametric MRI was performed patients to whom
have elevated PSA level and/or suspicious digital
rectal examination. Patients diagnosed with and
without prostate cancer were compared in terms
of age, PSA, PSA density, prostate size, patholog-
ical results, lesion localization and DRE findings.

Results: One hundred thirty- independent
predictor seven patients with an initial score of PI-
RADS-3 were subjected to further analysis. Prostat
cancer detection rate in overall and clinically sig-
nificant prostate cancer detection rate was 26.2%
and 4.3%, respectively. There was a significant
difference regarding DRE findings (p=0.001) and
PZ location of the lesion (p=0.005) between PCa
and no PCa groups. Digital rectal examination
(p=0.001) was an independent predictor of prostate
cancer in multivariate logistic regression analysis.

The study was approved by the Assessment and Evulation Ethichal Sub-committee of Gazi University (Approval Number: 2019-289. 26 July, 2019). All
research was performed in accordance with relevant guidelines/regulations, and informed consent was obtained from all participants.
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PIRADS-3 and Prostate Cancer

Anahtar Kelimeler: prostat kanseri, dijital rektal muayene,
magnetik rezonans goriintiileme

INTRODUCTION

Prostate cancer (PCa) is the most common cancer
among men and it is mainly suspected in prostate-spe-
cific antigen (PSA) test and/or digital rectal examina-
tion (DRE)(1). The identification of this suspicion is
classically solved by transrectal ultrasound-guided
prostate biopsy (TRUS-Bx). The prostate cancer detec-
tion rate of TRUS-Bx is 20-40%(2). The risks after the
procedure such as sepsis and hemorrhage and inva-
siveness of the procedure required new approaches(3).
With the use of prostate multiparametric magnetic
resonance imaging (mpMRI) in evaluation of the PCa,
MRI-guided fusion prostate biopsy (MRI-FPBx) has
become a rising star technique(4).

Prostate Imaging Reporting and Data System (PI-
RADS) was defined considering malignancy character-
istics of the lesions detected in prostate MRI(5, 6). In
the grading system, PI-RADS-1 and 2 scores are con-
sidered insignificant in terms of malignancy potential,
while PI-RADS-4 and 5 are determined to have high
malignancy potential. However, PI-RADS 3 lesions
mostly termed as “equivocal” in terms of malignancy
potential.

Many biochemical (PSA, PSA density, etc.) or ra-
diological parameters (prostate size, zonal location of
the lesion) are used to determine the risk of Prostate
Cancer. Especially in PI-RADS-3 lesions, when these
parameters are combined with MRI findings, the pre-
diction of prostate cancer may increase. It is known
that the role of DRE is important in supporting a sus-
picion of prostate cancer in a patient with elevated
PSA(7). However, there is no study on the predictivity
of DRE in determining prostate cancer in patients with
PI-RADS-3 lesions.

We aimed to investigate the role of the digital rectal
examination, PSA density (PSAD), regional location of
the lesion and prostate size in predicting prostate can-
cer in PI-RADS-3 lesions.

Conclusion: Digital rectal examination is a practical and im-
portant parameter in clarifying the suspicion of prostate cancer in
PI-RADS-3 lesions.

Keywords: prostatic neoplasms, digital rectal examination,
multiparametric magnetic resonance imaging, image guided biopsy

MATERIAL AND METHODS

Institutional review board approval was obtained
(ID: 2019-289). Informed consent was obtained by all
subjects when they were enrolled. This study was con-
ducted in accordance with the Declaration of Helsinki.

Patient selection

A total of 236 patients who underwent biopsy for
PI-RADS-3 lesions between January 2016 and July
2019 were included in the study. The data were ex-
tracted from the hospital’s electronic records, patient
files and outpatient clinic records. Patients who were
unwilling for DRE (n=16) or absence the data of DRE
(n=18), patients who do not want their data to be used
in the study (n=18) and patients with incomplete data
(n=47) were excluded from the study, and 137 patients
with an initial score of PI-RADS 3 were subjected to
further analysis and divided into two groups as PCa
and ‘no PCa'. PCa and ‘no PCa’ groups were compared
in terms of age, PSA, PSA density, prostate size, patho-
logical results, lesion localization and DRE findings.

Prostate Cancer was not diagnosed in any patient
prior to mpMRI procedure. Multiparametric MRI was
performed for elevated PSA level (Normal range: 0-4
ng/dL) and/or suspicious DRE. All DREs were per-
formed in the left lateral decubitus position and were
considered suspicious in the presence of nodularity, in-
duration, significant asymmetry or loss of anatomical
landmarks. The end points were determined as follows;
1) PCa detection rate, 2) DRE findings 3) location of
lesions, 4) PSAD (Normal range: <0.15 ng/mL/mL)
results, 5) prostate volume results and 6) risk stratifica-
tion by subgroup analyses.

Multiparametric MRI

All mpMRIs were applied using 1.5 or 3 Tesla mag-
netic field strength and a pelvic phased-array coil in
accordance with the recommendations of a European
consensus meeting(8). As MRI sequences, T1-weight-
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ed, T2-weighted and diffusion-weighted and dynam-
ic gadolinium-contrast images were evaluated(8).
Regardless of the previous report each mpMRI scan
was again interpreted by two radiologists experienced
in prostate MRI according to PI-RADS v2 and who
were blinded to the clinical context (MY&AYO). All
prostate volumes were calculated on axial and sagittal
T2-weighted images (height X width X depth/2).

The Procedure of MRI-US FPBx

All procedures were performed by single uro-ra-
diologist (HO) experienced in prostate biopsy at least
20-years with LOGIQ E9© (General Electric, MA,
USA) ultrasonography device combined rigid fusion
software. Before the procedures, mpMRI images of the
patients were uploaded to the US software system and
initially the lesions were marked on T2-weighted axial
images. Three-core fusion biopsy was obtained from
each marked lesion. Initially, targeted biopsy was per-
formed and subsequently systematic 12-core TRUS-Bx
was obtained from the peripheral zone of the prostate
as known classically.

Pathological Evaluation

A single pathologist who has more than 20 years
of experience in uropathology evaluated all patho-
logic specimens. All pathological examinations were
performed according to 2014 International Society of
Urological Pathology (ISUP) grading system(9). Glea-
son score (GS) 3+4 or greater (ISUP >2) was defined as
clinically significant PCa.

Data Analysis

Demographic data, the data of serum PSA level,
prostate volume, PSAD and DRE findings, mpMRI and
MRI-FPBx were collected retrospectively and evaluat-
ed according to Standards of Reporting for MRI-tar-
geted Biopsy Studies recommendations(10). PSAD was
calculated by dividing PSA level by prostate volume as-
sessed with MRI.

Statistical Analysis

The Statistical Package for Social Sciences 23.0 soft-
ware (SPSS 20.0, Chicago, IL, USA) was utilized. Con-
formity to the normality of the data was assessed by the
Kolmogorov-Smirnov, Kurtosis, and Skewness Tests.
Descriptive statistics of scale samples were expressed as
mean * standard deviation or median * inter-quartile
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range (IQR). If the defined group had normal distri-
bution, it was expressed as mean * standard deviation;
otherwise expressed as median + inter-quartile range.
Mann Whitney U or Student t-test for continuous vari-
ables were used for comparing the clinical character-
istics of the two groups. Pearson Chi-Square test or
Fisher’s Exact test were used to assess categorical vari-
ables. Univariate and multivariate analysis using logis-
tic regression identified significant predictors of PCa.
95% confidence intervals (CIs) were determined. All
statistical tests were two-sided, with p<0.05 considered
as statistically significant.

RESULTS

Of 137 patients, 101 were reported benign and 36
were malign. There were no significant differences in
terms of age, PSA, PSAD and prostate size between
groups. The detailed characteristics of the groups are
given in Table 1.

Prostat cancer detection rate in overall and clinical-
ly significant prostate cancer detection rate was 26.2%
and 4.3%, respectively. Five patients with clinically sig-
nificant PCa diagnosed as GS 3+4 and 1 was as GS 4+3,
the remainings diagnosed as GS 3+3. The pathological
results of eleven samples in benign group were report-
ed as atypical small acinar proliferation (ASAP).

Twenty-nine (80.5%) patients of malign group and
41 (40.6%) of benign group patients, DRE findings
were positive while 7 (19.5%) and 60 (59.4%) of those
had negative DRE findings, respectively. A total of 165
lesions were biopsied. One hundred eighteen of 165 le-
sions were localized in the peripheral zone (PZ) and
47 lesions were in the transitional zone (TZ). There
was a significant difference regarding DRE findings
(p=0.001) and PZ location of the lesion (p=0.005) be-
tween PCa and no PCa groups (Table 2).

Table 3 shows univariate and multivariate logistic
regression analyses to detect prostate cancer predic-
tors. Univariate logistic regression analysis showed
that DRE (p=0.001) was a significant predictor of PCa
while PZ location (p=0.99) was insignificant. Age,
PSA, PSAD and prostate volume data were excluded
from multivariate analysis to avoid confounding. Dig-
ital rectal examination was found as an independent
predictor of PCa in multivariate logistic regression
analysis (p=0.001).
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Table 1. Patient characteristics of groups and prostate cancer detection

PCa (n=36) No PCa (n=101) P

Age , years, mean* 63.4+8.6 61.2+7.6 0.15
PSA, ng/mL, median 5.82+3.5 IQR 6.51+4.29 IQR 0.12
PSAD, ng/mL? median 0.08+0.09 IQR 0.09+0.08 IQR 0.61
Prostate size, cc, mean 49+50 62+25.5 0.06
Pathologic result, No(%)

ASAP 11 (10.8)

GS 3+3 30 (83.3)

GS 3+4 5(13.8)

GS 4+3 1(2.7)

IQR: Inter-quartile range, PCa: Prostate cancer, PSA: prostate specific antigen, PSAD: prostate specific antigen density ASAP:
Atypical small acinar proliferation, GS: Gleason score *Analyzed with Student t-test; others analyzed with Mann Whitney U test

Table 2. Subgroup analysis of the parameters

PCa (n=36) No PCa (n=101) P
DRE (+) patient No. 29 41 0.001
DRE (-) patient No. 7 60 0.001
PZ Lesion, No. 36 82 0.005
TZ Lesion, No.* 10 37 0.41

DRE: Digital rectal examination, PZ: Peripheral zone, TZ: Transitional zone, PCa: Prostate cancer
* Analyzed with Fisher’s Exact test; others analyzed with Pearson Chi-Square test

Table 3. Univariate and multivariate logistic regression analyzes to detect prostate cancer predictors

Univariate Analysis Multivariate Analysis
95% CI 95% CI
OR p OR p
Min Max Min Max
DRE 6,06 2,42 15,15 0.001 0.165 0.066 0.412 0.001
PZ Lesion 0 0 1 0,99 0 0 1 0.99

OR: Odds ratio, CI: Confidence intervals, DRE: Digital rectal examination, PZ: Peripheral zone,

Analyzed with Logistic Binary Regression test

DISCUSSION

PI-RADS-3 lesions are mostly one-third of all mp-
MRI lesions and are considered to be “equivocal” in
terms of malignancy features. Although various pa-
rameters such as PSA, PSAD, zonal location of the le-
sion and prostate volume were evaluated in order to
increase the malignancy predictions of these lesions,
their contribution in clinical practice is limited. In
the present study, we evaluated the potential of DRE,
PSAD, zonal location of lesion and prostate size in
predicting prostate cancer in PI-RADS 3 lesions. We

found that DRE was an independent predictor of PCa
in PI-RADS-3 lesions.

The role of PSAD in determining malignancy
predictivity in patients with suspected PCa has been
reported in several studies(11-13). The role of PSAD
in patients with PI-RADS-3 lesions was also evaluat-
ed(12, 14-17). Washino et al. noted that PSAD is an
independent predictor of PCa. The authors suggest-
ed if PSAD score was detected as 0.15 ng/mL2 as a
cut-off in patients with PI-RADS <3, biopsy could be
waived(12). In a study by Kim et al. including 138 pa-
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tients with PI-RADS 3 lesions, PSAD was found as an
effective parameter in detecting PCa(14). Gortz et al.
found that PSAD was a significant predictor of clinical-
ly significant PCa in patients with PI-RADS-3 lesions
(p=0.005)(18). The authors stated that the inclusion of
PSAD <0.1 ng/ml/ml in the biopsy strategy for patients
with no biopsy history and with suspicious mpMRI
findings would result in a 43% reduction in prostate
biopsies. In another study, Ryoo et al. emphasized that
prostate biopsy can be avoided in case of patients with
PI-RADS-3 lesion, PSAD <0.15 ng/mL/mL and with
no biopsy history(19). In our study, we did not find any
statistically significant finding that PSAD increased
PCa predictivity alone or in combination with other
parameters in patients with PI-RADS-3 lesions.

Prostate size can have a role for the predictivity of
prostate size in patients with clinical suspicion of PCa.
Hermie et al. found that lower prostate volume can pre-
dict clinically significant prostate cancer in PI-RADS 3
lesions (p = 0.015)(20). Similarly, Trapani et al. found
a significant association between smaller prostate vol-
ume and prostate cancer in patients with PI-RADS-3
lesions(21). In the present study, patients in PCa group
had lower prostate volume than no PCa group. How-
ever, there was no statistically significant difference be-
tween groups (49+50 vs. 62+25.5; p=0.06).

The role of the zonal location in the prediction of
malignancy of PI-RADS-3 lesions has been evaluated.
Ullrich et al. found that malignancy rates of lesions
located in the peripheral zone were higher in patients
with PI-RADS 3 lesions(16). Similarly, in another
study, it was found that clinically significant prostate
cancer rate was higher in the peripheral zone than the
transitional zone (13.7% vs. 6.2%), in patients with PI-
RADS-3 lesions(14). In addition, the peripheral zone
location was found as one of the independent pedic-
tors of total PCa and clinically significant PCa in PI-
RADS-3 lesions(14). In the present study, PCa was
common in the peripheral zone than the transitional
zone (p=0.005). However, it was not found as a predic-
tor of PCa.

Digital rectal examination still remains important
in the diagnosis of prostate cancer. Omri et al. demon-
strated that patients who underwent targeted biop-
sy had a higher rate of significant cancer per core in
the presence of positive DRE findings(22). Hermie et

188

al. stated that a suspicious digital rectal examination
impacts clinicians to perform prostate biopsy in pa-
tients with PI-RADS-3 lesions(20). However, it is de-
batable why DRE is not taken into account, although
it is a basic physical examination procedure. From the
perspective of the clinician, there may be two reasons:
First, it is clear that since prostate mpMRI came on the
agenda, teamwork among radiologists and urologists
has emerged. However, if there is a lack of coordination
between the two teams, it is obvious that some parts of
the evaluation will be missing. Frankly, DRE is mostly
performed by urologists. We believe that DRE findings
should be documented and shared with radiologists
who perform and interpret mpMRI. Second, it was
clear that DRE might be a cause of embarrassment and
discomfort for patients. Nevertheless, the importance
of DRE should be adequately explained to the patient
by the clinician and then the patient should be asked to
make the final decision.

There are certain limitations of this study. First, our
study was designed retrospectively; therefore, selection
bias may be a risk factor. Second, our study included
small sample size that led to the underestimation of the
predictive value. Third, there is the lack of comparison
with prostatectomy data as reference standard. There-
fore, we could not completely find out the real signif-
icance of a negative biopsy. Last but not least, lesion
sizes and the other PSA derives could not be evaluated
due to the lack of data on lesion sizes.

CONCLUSION

Digital rectal examination is a practical and im-
portant parameter in clarifying the suspicion of pros-
tate cancer in PI-RADS-3 lesions.
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