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Ozet

Amag: Bu ¢alismanin amaci, kognitif hedefe
yonelik biyopsi (KHB) ve sistematik biyopsinin
(SB) klinik anlamli prostat kanseri (kaPKa) tespit
oranlarini karsilastirmak ve kaPKa tespit oranlari-
n1 etkileyen faktorleri ortaya gikarmaktir.

Gereg ve Yontemler: 2016-2019 yillar1 ara-
sinda lokalize prostat kanseri tanisi alan hastalar
retrospektif olarak degerlendirildi. KHB ve SB ya-
pilan hastalar kaydedildi. Indeks lezyondan alinan
KHB kor sayisi, yas, prostat spesifik antijen (PSA)
seviyesi, gleason skoru, ISUP (International So-
ciety of Urological Pathology) derecesi, PIRADS
(Prostate Imaging and Data Reporting System)
skoru, indeks lezyonun bityiikliigii ve parmakla
rektal muayene (PRM) bulgular1 kaydedildi. Ay-
rica lezyonun magnetik rezonans goriintiileme
(MRG)’ deki lokalizasyonu ile PRM ile tespit edi-
len nodiiliin lokalizasyonu arasinda bir uyum olup
olmadig: da aragtirild.

Bulgular: Seksen hasta ¢alismaya dahil edil-
di. SB’li 55 (%68.7) hastada kaPKa saptanirken,
tek bagina KHB ile 35 (%43.7) hastada kaPKa
saptand1 (p<0.01). SB ile 2 kaPKa hastas1 atlan-
masina karsin KHB ile kaPKa hastalarin % 35’ine
tan1 konulamadi. SB ve KHB'de kaPKa tespit oran-
lar;, PRM ve mpMRG arasinda bir uyum olan
hastalarda anlamli olarak daha ytiksekti (sirasiy-
la p= 0.012 ve p<0.01). KHBde kaPKa saptanan
hastalarda ortalama yas, prostat hacmi, PSA, lez-
yon ¢api, kor sayist ve (PGVRS) skoru agisindan
anlaml farkliliklar saptand:i ( sirasiyla p=0.005,
p=0.02, p=0.005, p=0.003, p=0.017 ve p=0.002).

Sonug: SB, kaPKa tanisinda 6nemini koru-
maktadir. Daha biiyiik lezyonlar: olan hastalarda
KHB tercih edilebilir.

Anahtar Kelimeler: prostat kanseri, prostat
biyopsisi, manyetik rezonans goriintiileme, hedefe
yonelik biyopsi

Abstract

Objective: This study aims to compare the
clinically significant prostate cancer (csPCa) de-
tection rates of cognitive targeted biopsy (CTB)
and systematic biopsy (SB) and to reveal the fac-
tors affecting csPCa detection rates.

Material and Methods: Patients diagnosed
with localized prostate cancer between 2016-
2019 were evaluated retrospectively. Patients
who underwent SB and concomitant CTB were
recorded. The number of cores taken from the
index lesion in CTB, age, prostate-specific an-
tigen (PSA) level, Gleason score, International
Society of Urological Pathology (ISUP) grade,
Prostate Imaging and Data Reporting System (PI-
RADS) score, the diameter of index lesion, and
digital rectal examination (DRE) findings was
recorded. We also studied whether there was a
concordance between the localization of the le-
sion on MRI (magnetic resonance imaging) and
the localization of the nodule detected on DRE.

Results: Eighty patients were included in the
study. csPCa was detected in 55 (68.7%) patients
with SB, whereas CTB alone detected csPCa in 35
(43.7%) patients (p<0,01). SB missed 2 patients
with csPCa, but 35% of the men with csPCa would
be missed by CTB. Detection rates of csPCa in SB
and CTB were significantly higher in patients
with a concordance between DRE and mpMRI
(p= 0.012 and p<0.01, respectively). In patients
who had csPCa in CTB, significant differences
were detected in the mean age, prostate volume,
PSA, lesion diameter, number of cores, and PI-
RADS score (p=0.005, p=0.02, p=0.005, p=0.003,
p=0.017, and p=0.002, respectively)

Conclusion: SB maintains its importance in
the diagnosis of csPCa. CTB can be preferred in
patients with larger lesions.

Keywords: prostate cancer, prostate biopsy,
magnetic resonance imaging, targeted biopsy
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INTRODUCTION

Prostate cancer (PCa) is mens second most com-
monly observed malignancy, and it forms approximate-
ly 15% of all malignancies (1). After the widespread use
of prostate-specific antigen (PSA), there has been a sig-
nificant elevation in PCa incidence (2). In patients with
increased PSA or suspicious digital rectal examination
(DRE), the standard method for the diagnosis of PCa
is a transperineal or transrectal ultrasound-guided
biopsy (TRUS-BX) (3). It is carried out randomly, as
ultrasound cannot differentiate benign prostatic tissue
from the foci of PCa, and typically, 12 cores are ob-
tained from the peripheral zone (4). Widespread use
of PSA and TRUS-BX has increased the number of pa-
tients diagnosed at an earlier stage. However, the rate
of clinically insignificant prostate cancer (ciPCa) has
also been observed (5).

Recently, there have been significant improvements
in prostate MR imaging techniques. Multiparametric
MRI (mpMRI) has led to significant advances in the
assessment of PCa before biopsy (6,7). Lesions detect-
ed on mpMRI are reported following the Prostate Im-
aging and Data Reporting System (PIRADS) version
2 document and classified on a scale from 1 to 5 (8).
Systematic transrectal ultrasound-guided biopsy (SB)
may miss clinically significant prostate cancer (csPCa),
leading to recurrent biopsies; it may also diagnose in-
significant cancer and may result in unnecessary treat-
ment (9,10). The sensitivity of mpMRI in detecting
PCa with the International Society of Urological Pa-
thology (ISUP) grade > 2 is very high, but the sensitivi-
ty for ISUP grade 1 is very low (11,12). The potential of
detecting csPCa with fewer biopsy cores and avoiding
ciPCa has led to the idea of targeting only the suspi-
cious areas on mpMRI.

Targeted prostate biopsy by using mpMRI images is
performed in 3 ways: (1) in-bore targeted biopsy car-
ried out with MRI guidance; (2) fusion targeted biop-
sy, in which with the help of software, mpMRI images
are combined with real-time transrectal ultrasound
imaging; and (3) cognitive targeted biopsy (CTB), in
which the operator evaluates the localization of suspi-
cious lesions on mpMRI before biopsy and combines
MRI and TRUS images in his mind during biopsy pro-
cedure (10,13,14). In-bore MRI targeted, and fusion
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biopsies are expensive and require special equipment,
whereas CTB is cost-effective, easy to perform, and
does not need special equipment (10,15). The main
disadvantage of CTB is that it is highly operator-de-
pendent (13,16). There is controversy about the superi-
ority of these techniques over each other and whether
they eliminate the need for systematic biopsy. Current
guidelines recommend having a mpMRI prior to biop-
sy and combining targeted and systematic biopsies in
cases with a PIRADS > 3 lesions (3).

It was aimed to compare csPCa detection rates of
CTB and SB in patients with PCa and to reveal the fac-
tors that affect the csPCa detection rates in this study.

MATERIAL AND METHODS

Patients diagnosed as localized PCa by TRUS-BX
between 2016 and 2019 were evaluated retrospectively,
and patients who underwent SB and concomitant CTB
were recorded. All patients had an elevated PSA and/or
suspicious DRE and a discrete index lesion of PIRADS
> 3 on mpMRI. Patients with a PIRADS score <2, PSA
>20 ng/ml, a history of PCa or previous prostate biop-
sy, and patients with the suspicion of metastatic dis-
ease were excluded. All patients underwent standard
12-core SB, and additional cognitive targeted biopsies
were carried out at the same session. The number of
cores obtained from the index lesion in CTB was not-
ed. Patient age, PSA level, Gleason score, ISUP score,
PIRADS score, the maximum diameter of the index
lesion, and DRE findings were recorded. We also eval-
uated whether there was a concordance between the
localization of the lesion detected on MRI and the lo-
calization of the nodule detected in DRE. Clinically
significant PCa was defined as Gleason grade >7. Ethi-
cal approval was obtained from the Institutional Ethics
Committee (2021/184).

mpMRI

Patients had a 1.5 T mpMRI scan before the biopsy.
Imaging protocol includes T2 weighted multiplanar,
diffusion-weighted, dynamic contrast-enhanced, and
T1 weighted images with fat suppression obtained in
accordance with the standards defined by guidelines
(17,18). Lesions on the MRI were categorized and
scored following the PIRADS version 2 document by a
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radiologist who has been interpreting multiparametric
prostate MRI images for more than 4 years. Patients
with PIRADS score 3 (presence of csPCa is equivocal),
PIRADS score 4 (csPCa presence is probable), and PI-
RADS score 5 (presence of csPCa is highly probable)
lesions on MRI underwent CTB. A single index lesion
was biopsied in each patient. In men with more than
one lesion on MRI, the biopsy was performed from the
lesion with the higher score.

Biopsy Technique

Prostate biopsies were performed by 3 colleagues
with more than 10 years of experience in TRUS-BX
procedures performed prostate biopsies. In SB, 12
cores were randomly obtained from the peripheral
zone, including the bilateral base, midgland, and apex
transrectally. CTB was carried out under TRUS guid-
ance in the axial scan. Lesions detected in MRI were
aimed at ultrasonography according to the zonal anat-
omy of the prostate and anatomical structures such as
nodules and cysts.

Table 1. Characteristics of the patients

Statistical Analysis

Statistical analyses were conducted using the SPSS
17.0 statistical program (SPSS Inc., Chicago, IL, USA).
While evaluating the study data, the Pearson Chi-
Square test was used to compare qualitative data ac-
cording to groups and descriptive statistical methods
(Mean, Standard Deviation, Frequency, and Ratio).
Skewness and kurtosis values were used to decide
whether the distribution was normal or not. The cut-
off points of the kurtosis and skewness values should
be within 3 as the absolute value for the skewness and
10 as the absolute value for the kurtosis (19). Analysis
showed that all our data had a normal distribution. An
Independent Sample T test was used to compare the
quantitative data showing normal distribution accord-
ing to the groups. Statistical significance was defined as
a P value < 0.05.

RESULTS
Patient characteristics are given in Table 1. Eighty
patients were included in the study. Fifty-seven

Number of patients 80

Age, years 65.6 +7.24
PSA, ng/ml 8.53+4.64
Prostate volume, ml 47.86+£19.41
Lesion diameter, mm 12.0245.34
Total Number of patients with clinically significant prostate cancer 57 (71.25)
Number of patients with clinically significant cancer in standard biopsy (%) 55 (68.75)
Number of Patients with clinically significant cancer in cognitive biopsy (%) 35 (43.75)
Patients with positive DRE (%) 64 (80)
PIRADS Score

3 (%) 14 (17.5)

4 (%) 44 (55)

5 (%) 22 (27.5)
ISUP Score

1(%) 23 (28.8)
2(%) 24 (30)
3(%) 24 (30)
4(%) 5(6.2)

5(%) 4(5)

PSA: Prostate specific antigen; PIRADS: Prostate Imaging and Data Reporting System;

ISUP: International Society of Urological Pathology.
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(71.2%) patients were diagnosed as csPCa. MRI scan
revealed that 14 (17.5%) patients had a PIRADS score
of 3 lesions, 44 (55%) patients had a PIRADS score of
4 lesions, and 22 (27.5%) patients had a PIRADS score
of 5 lesions. The mean number of cores per lesion was
2.07£1.1 in CTB.

Pathology results of systematic and cognitive biop-
sies are shown in Table 2. Clinically significant PCa was
detected in 55 (68.7%) patients with SB, whereas CTB
alone detected csPCa only in 35 (43.7%) patients. This
difference was significant (p<0.01). SB missed only 2
patients with csPCa, and additional CTB diagnosed
these patients. Thirty-five percent of the men with
csPCa would be missed by CTB but diagnosed by SB.
In CTB samples, 29 (36.2%) patients were reported as
having benign prostatic hyperplasia, but in 12 of these
patients, csPCa was detected with SB. Also, 16 (20%)
patients had ciPCa according to CTB samples, but in
10 patients, csPCa was detected with SB.

In 24 (30%) patients, there was a concordance be-
tween DRE and mpMRI; that is to say, the localization
of the lesion detected on MRI was the same as the lo-
calization of the nodule palpated in DRE. There was
no such concordance in 56 (70%) patients; either there
was no nodule in DRE, or the localization of the nodule
was different from the localization of the lesion. csPCa
detection rates in SB and CTB were significantly higher
in men with a concordance between DRE and mpMRI
(p=0.012 and p<0.01, respectively). Of the 24 patients
who had a concordance between MRI and DRE, 21
(87.5%) had csPCa detected with SB, and 20 (83.3%)
had csPCa detected in the CTB. In 56 patients with no
concordance between DRE and MRI, only 15 (26.7%)

patients had csPCa in CTB, and 33 (58%) patients had
csPCain SB.

A nodule was palpated with DRE in 64 (80%) pa-
tients. When SB results were evaluated, 44 (68.7%) of
the 64 patients had csPCa, and 20 (31.3%) patients had
ciPCa. Sixteen patients had normal DRE; 11 (68.7%)
of the 16 patients had c¢sPCa, and 5 (31.2%) had ciP-
Ca. There was no statistically significant relationship
between DRE and the presence of csPCa (P=0.905).
According to the CTB samples, 31 (48.4%) patients
with a palpable nodule had clinically significant, and
33 (51.6%) had clinically insignificant PCa. In 16 pa-
tients with normal DRE, 4 (25%) had clinically signifi-
cant, and 12 (75%) had clinically insignificant PCa. No
statistically significant relationship between DRE and
csPCa was detected (p=0.091). Table 3 shows the com-
parison of csPCa presence with the PIRADS score. Re-
sults of this study showed that the csPCa detection rate
increased with the increasing PIRADS score for both
STB and CTB (p=0.02 and p=0.003, respectively).

When SB samples were evaluated, no differences
were observed between patients with csPCa and ciP-
Ca in age and prostate volume (p=0.499 and p=0.097,
respectively). Table 4 reports that mean PSA, lesion
diameter, and PIRADS score were significantly greater
in patients with csPCa (p=0.001, p=0.014, and p=0.02,
respectively). As shown in Table 5, in patients who had
csPCa in the CTB samples, significant differences were
detected in the mean age, prostate volume, PSA, le-
sion diameter, number of cores, and the PIRADS score
(p=0.005, p=0.02, p=0.005, p=0.003, p=0.017 and p=
0.002 respectively).

Table 2. Pathology results of the systematic and cognitive biopsies

Systematic Biopsy (n=80)

Cognitive Biopsy (n=80)

BPH (%) 1(1.25) 29 (36.25)
ISUP 1 (%) 24 (30) 16 (20)
ISUP 2 (%) 24 (30) 20 (25)
ISUP 3 (%) 22 (27,5) 12 (15)
ISUP 4 (%) 7 (8,75) 0

ISUP 5 (%) 2 (2.5) 3 (3.75)

BPH: Benign prostatic hyperplasia; ISUP: International Society of Urological Pathology
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Table 3. Comparison of clinically significant prostate cancer presence with PI-RADS score

PIRADS 3 PIRADS 4 PIRADS 5 P
(n=14) (n=44) (n=22)
No. of patients with clinically significant 7 (50) 30 (68.1) 18 (81.8) 0.02
Pca in standard biopsy (%)
No. of patients with clinically significant 2(14.2) 17 (38.6) 16 (72.7) 0.003

Pca in cognitive biopsy (%)

PIRADS: Prostate Imaging and Data Reporting System; Pca: Prostate cancer

Table 4. Baseline characteristics of the patients with clinically significant and insignificant prostate cancer in system-

atic biopsy.
Patients with clinically significant Patients with clinically insignificant
cancer in standard biopsy (n=55) cancer/BPH in standard biopsy (n=25) P
Age, years 64.70+11.31 65.23+7.34 0.499
Prostate volume, ml 45.93+19.3 51+18.22 0.097
PSA, ng/ml 10.03+6.77 6.63+3.76 0.001
Lesion diameter, mm 13.02+£5.54 9.96+4.32 0.014
PIRADS score 0.13
3 (%) 7 (12.73) 7 (28)
4 (%) 30 (54.55) 14 (56)
5 (%) 18 (32.72) 4(16)

PSA: Prostate specific antigen; PIRADS: Prostate Imaging and Data Reporting System

Table 5. Baseline characteristics of the patients with clinically significant and insignificant prostate cancer or BPH in

cognitive targeted biopsy.

Patients with clinically significant
cancer in cognitive biopsy (n=35)

Patients with clinically insignificant
cancer/BPH in cognitive biopsy (n=45)

Age, years 68.37+5.36 63.48+7.19 0.005
Prostate volume, ml 43.26+16.93 51.44+19.28 0,02
PSA, ng/ml 11.21+7.67 7.1446.10 0.005
Lesion diameter, mm 14.43+£5.91 10.15+£4.01 0.003
Number of cores 2.20+1.35 1.97+1.13 0.017
PIRADS score 0.002
3 (%) 2(5.71) 12 (26.67)

4 (%) 17 (48.57) 27 (60)

5 (%) 16 (45.72) 6(13.33)

PSA: Prostate specific antigen; PIRADS: Prostate Imaging and Data Reporting System
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DISCUSSION

The results of this study regarding the diagnosis rate
of csPCa with cognitive biopsy contradicted the data
in the literature. In the majority of the studies, better
results were obtained with MRI-targeted biopsies. A
meta-analysis reported that the detection of csPCa was
significantly higher in MRI-guided biopsies (in-bore,
fusion, or cognitive) compared to SB, and only 10% of
patients with csPCa cases would be missed without SB
(20). Kasivisvanathan et al. stated that MRI-guided bi-
opsies diagnosed more csPCa than SB, and the ratio of
csPCa missed by MRI-guided biopsy but diagnosed by
additional SB was 13% (21). John et al. performed CTB
and concomitant SB in 131 men; 17.6% of the clini-
cally significant cancers were detected with CTB only,
and 8.4% were detected with SB only (22). In the cur-
rent study, the csPCa detection rate was significantly
higher in SB compared to CTB; 35% of the significant
cancers would be missed without SB. The results of the
study conducted by von Below et al. were similar to this
study. They performed mpMRI and then CTB in 53
patients with newly diagnosed PCa. Systematic biop-
sy diagnosed 32 significant cancers, whereas cognitive
biopsy diagnosed 20 and missed 17 significant cancers,
and only 5 significant cancers were diagnosed with ad-
ditional cognitive biopsy (23). The different aspect of
their study was that lesions with PIRADS scores 1 and
2 were also biopsied.

DRE has a significant role in the clinical diagnosis of
PCa. In patients with an abnormal DRE, the risk of de-
tecting PCa increases (24). Omuri et al. performed sys-
tematic and MRI-fusion biopsies in 47 DRE-negative
and 39 DRE-positive patients (25). They reported that
in patients with palpable nodules, the detection rate of
csPCa per core was significantly higher in targeted bi-
opsy samples compared to patients with normal DRE.
In a study of 12-core systematic and concomitant CTB,
a10.1% improvement in cancer detection rate by addi-
tional targeted biopsies was reported in patients with
normal DRE, and it was concluded that additional tar-
geted biopsies did not increase the detection rate in pa-
tients with positive DRE (26). We found no significant
relationship between DRE and csPCa. However, when
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we evaluated the patients who had a concordance be-
tween DRE and MRI, we found that csPCa detection
rates in standard and cognitive biopsies were signifi-
cantly higher in this subgroup of patients.

The result that the higher PIRADS scores were re-
lated to an increased detection rate of csPCa is consis-
tent with the literature. John et al. stated that the csPCa
detection rate was significantly greater in score 4 and
5 lesions (22). In a large prospective study, the csPCa
detection rate of PIRADS scores 3, 4, and 5 was 23%,
49%, and 77%, respectively (27). A significant associ-
ation between the PIRADS score and the presence of
csPCa was found.

Lesion diameter has an important effect on the PCa
detection rate. Ozden et al. performed cognitive and
concomitant systematic prostate biopsies in 219 pa-
tients with elevated PSA and/or suspicious DRE and
lesions on MRI with PIRADS score > 3 and reported
that the csPCa detection rate of CTB was significantly
higher for lesions > 10 mm (28). Prostate volume was
also evaluated in the same study, and it was reported
that the clinically significant PCa detection rate of CTB
has significantly elevated in men with a prostate vol-
ume <30 ml. John et al. found no relationship between
lesion diameter and the clinically significant PCa de-
tection rate (22). We found that lesion diameter was
significantly larger and prostate volume was signifi-
cantly smaller in patients with csPCa in both SB and
CTB samples compared to patients with insignificant
PCa. Patients with larger lesion diameters or smaller
prostate volumes have a higher clinically significant
cancer detection risk. Studies show that MRI-fusion
biopsy is more successful than cognitive biopsy in
smaller lesions (20).

Generally, it is recommended to obtain 2-4 cores
per lesion in CTB. Sonmez et al. reported that 2-3 biop-
sy cores are adequate in PIRADS 4 and 5 lesions, but at
least a 4-core biopsy should be performed in PIRADS
3 lesions (29). Another study reported that at least 2
cores should be taken to obtain a better pathological
result (30). In this study, the mean number of cores per
lesion in patients with csPCa, according to cognitive
biopsy samples, was 2.2+1.3. It was significantly high-
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er compared to the patients with ciPCa. Following the
literature, we think at least 2 cores should be taken per
lesion in targeted biopsies.

In this study, the success of cognitive biopsy in de-
tecting csPCa was lower than systematic biopsy, which
can be due to various reasons. The experience of the
operators performing the CTB plays a crucial role in
achieving a healthy result. Operators in this study have
more than 10 years of experience in SB, but they are
less experienced in the cognitive biopsy. Stabile et al.
stated that the csPCa detection rate was highly affected
by operator experience in targeted biopsy techniques.
A greater csPCa detection rate was observed as the
number of targeted biopsies performed increased (31).
Communication between the operators and radiolo-
gists before the biopsy is crucial in determining the ex-
act localizations of suspicious lesions. There may have
been a deficiency in this regard in our study. The low
number of patients is another limitation. Studies with
a larger number of patients may yield different results.

CONCLUSION

In conclusion, we believe SB still maintains its im-
portance in the diagnosis of csPCa. CTB can be pre-
ferred in patients with larger lesions and concordance
between localization of nodules on DRE and localiza-
tion of suspicious lesions on mpMRI. In addition to
CTB, a concomitant SB should always be performed.
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