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Introduction

Prostate cancer is the second most common cancer in men 
and ranks fifth among the causes of cancer-related deaths. It 
is reported that approximately 1.3 million patients worldwide 
have been diagnosed with prostate cancer in 2018 (1). The 
incidence of prostate cancer has started to increase, especially 
with the introduction of the prostate-specific antigen (PSA) 
test introduced in the 1980s. Transrectal ultrasound-guided 
standard prostate biopsy (TRUS-SB) is the gold standard method 
to diagnose cancer in patients with suspected prostate cancer 
suggested by increased PSA levels or detection of the prostatic 

nodule(s) during a digital rectal examination (DRE). Initially, 
a six-core systematic, sextant biopsy protocol was used (2). 
However, the number of cores obtained increased over time, 
with 12-14 cores being taken as standard practise (3). While 
cancer detection rates were reported to range between 27% 
and 44% with TRUS-SB, 15% to 34% of cancer cases may be 
overlooked (4). Although saturation biopsy procedures were 
started when 20 or more cores were obtained, only a limited 
increase in prostate cancer detection rates was achieved with 
this technique (5). TRUS-SB has the advantage of lower cost and 
faster application; however, it diagnoses an excessive number 
of clinically insignificant cancer (CISPCa) cases and leads to 
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numerous unnecessary treatments. It also detects clinically 
significant cancers (CSPCa) at a lower rate and has limitations, 
such as false negativity (6). In parallel with the developments 
in magnetic resonance imaging (MRI), multiparametric prostate 
MRI (Mp-MRI), which provides information about the prostate’s 
anatomical and functional structure has been started to be used 
to prevent these limitations. The aim is to increase clinically 
significant prostate cancer (CSPCa) detection rates by taking 
fewer samples from the prostate (7). MRI targeted fusion 
biopsies are performed in three ways:

1. Real-time MRI-guided biopsy [(MRI in bore- targeted biopsy (TB)].

2. Fusion biopsy (MRI Ultrasound Fusion Software) (MRI/US-TB) 
combines MRI and ultrasound images using the software.

3. Cognitive biopsy (COG-TB) uses biopsy materials obtained 
from these suspicious areas after detecting suspicious lesions 
with Mp-MRI (8).

While performing a biopsy after MRI in all applications, there is 
also an application unity about adding 12 quadrant standard 
biopsies. Although there are studies in this direction, it is not 
recommended to take a biopsy only from the lesion (9). In 
this study, we aimed to evaluate whether there is a difference 
between standard TRUS-guided prostate needle biopsies and 
cognitive fusion prostate biopsies, regarding the detection rates 
of any prostate cancer and clinically significant prostate cancer.

Materials and Methods  

Using our computerised database, the records of 377 patients 
who underwent TRUS-SB and COG-TB between June 2015 and 
January 2020 at our institute were retrospectively analysed. 
Patients with suspicious findings such as induration or nodules 
suggest prostate cancer on DRE or high PSA levels were included 
in the study. Patients with a large nodule detected during DRE 
suggesting suspected metastatic disease (n=12) and patients 
with a previous history of negative biopsy (n=25) were excluded 
from the study. A total of 340 patients, including 185 cases 
in the TRUS-SB group and 155 cases in the COG-TB group, 
were enrolled in the study. In the COG-TB group patients with 
suspected lesions detected on prebiopsy MP-MRI were also 
included in the study. MRI examinations were performed with 
three Tesla MRI units (Ge Healthcare 3T; Pioneer Signa MLG, 
Japan). T2-weighted, dynamic contrast diffusion-weighted 
images and visible diffusion coefficient maps were obtained. 
MRI images were examined by a single radiologist experienced 
in the field. Suspicious lesions were identified, and Prostate 
Imaging Reporting and Data System (PI-RADS) scoring was 
performed. (PI-RADS 1 =Very low CSPCa  is highly unlikely to 
be present, PI-RADS 2 =Low CSPCa is unlikely to be present, 
PI-RADS 3 =Intermediate the presence of CSPCa is equivocal, 
PI-RADS 4 =High CSPCa is likely to be present, PI-RADS 5 =Very 
high CSPCa is highly likely to be present) (10). All biopsies were 
performed by the same urologist. Antibiotic prophylaxis with 
one gramme intravenous ceftriaxone and bowel prep were 
performed one hour before the procedure. After the patient was 
discharged, oral treatment with ciprofloxacin (500 mg twice a 
day) was maintained.

Biopsies were performed in the operating room by applying 
sedoanalgesia or caudal block. A 12-core systematic standard 

biopsy was performed in the TRUS-SB group by placing an 
endorectal TRUS probe (4-9 MHz endorectal probe PVT-781, 
Toshiba, Japan). Two more core biopsies were taken per suspected 
area in patients with suspicious findings on DRE or TRUS. In the 
COG-TB group, after inserting the TRUS probe, the suspicious 
lesions described on the Mp-MRI attempted to be identified. 
After taking two core biopsies per lesion from the regions with 
suspected areas, 12 systematic core biopsies were performed. 
An 18 Gauge 25 cm biopsy gun (Bard Monopty Biopsy gun) was 
used for biopsy. Tissues placed in 10% buffered formalin solution 
were sent to the laboratory for histopathological examination. 

Any evidence of cancer, CSPCa and CISPCa rates were compared 
between the groups. There is still no consensus on the 
definition of CSPCa. For this reason, we preferred a frequently 
used definition when determining CSPCa rates. Based on the 
histopathology reports, prostate cancers with Gleason scores 
(GS) of ≥7 were accepted as CSPCa. Similarly, GS 6, with a more 
than 5 mm tumour length in any of the cores, was considered 
CSPCa (11,12).

Statistical Analysis

SPSS program (SPSS version 20.0; IBM, NY, USA) was used for 
statistical evaluation. Descriptive statistical methods (mean, 
standard deviation) and the chi-square test were used to 
evaluate the data. P<0.05 was considered statistically significant. 
At all stages of the study, families were informed about the 
procedure, and informed consent forms were obtained. This 
study was conducted in accordance with the principles of the 
Helsinki Declaration and approval of the Ethics Committee of 
our institute was obtained (register no: 2018/15-14).

Results

The mean ages of patients included in the study were 
determined as 64.02±5.15 and 64.41±3.93 years for TRUS-SB 
and COG-TB groups, respectively. The mean serum PSA values 
were 11.83±4.13 ng/mL in the TRUS-SB group, and 9.1±5.37 
ng/mL in the COG-TB group. The mean prostate volumes 
were 72.72±19.1 and 71.51±24.3 g in the TRUS-SB and COG-
TB groups. The mean GS were determined as 6.40±0.8 and 
6.31±1.1 for TRUS-SB and COG-TB groups. In the COG-TB 
group, the percentages of patients with PI-RADS 2, 3, 4 and 
5 scores in Mp-MRI were 16.7%, 41.9%, 33.5% and 7.74%, 
respectively. The lesion’s mean length in the MRI (mm) was 
determined as 14.27±3.1 mm (Table 1).

The average number of cores taken were determined as 2.90±0.4 
and 3.65±1.1 for TRUS-SB and COG-TB groups, respectively. 
The median positive cancer core length detected in the cores 
taken on biopsy was determined as 3.12±0.3 mm in TRUS-SB 
and 5.22±1.3 mm in COG-TB groups. Any prostate cancer was 
detected in 38/185 patients (20.54%) in the TRUS-SB group and 
44/155 patients (28.38%) in the COG-TB group. The CSPCa 
rates were determined as 57.80% (22/38 patients) and 56.8% 
(25/44) for TRUS-SB and COG-TB groups, respectively (Table 
2). There was no statistically significant difference between 
the groups regarding cancer detection (p=0.092) and CSPCa 
detection rates (p=0.843).
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The complication rates were determined as 16.21% (30 patients) 
and 13.54% (21 patients) for TRUS-SB and COG-TB groups, 
respectively. The most common complication in the TRUS-SB 
group was haemospermia in 12 (6.48%) patients. Infection 
is another common complication and was detected in seven 
(3.78%) patients. Other complications were urinary retention 
in five (2.70%), massive haematuria in three (1.62%), urosepsis 
in two (1.08%) patients, and massive rectal bleeding only in 1 
(0.54%) patient. Similarly, the most common complication in 
the COG-TB group was haemospermia in eight (5.16%) patients. 
Infection was observed in five (3.22%), urinary retention in 
three (1.93%), massive haematuria in three (1.93%), urosepsis 
in one (0.64%) and massive recurrent rectal bleeding in only 
one (0.64%) patient. In both groups, mild and moderate self-
limiting haematuria and rectal bleeding were not considered 
complications and not included in the complication rates (Table 

2). The mean operation time was determined as 9.2±0.8 min in 
the TRUS-SB and 11.3±1.8 min in the COG-TB groups.

Discussion

Prostate cancer is the second most common cancer in men 
(1) In the 1980s, the PSA was introduced, and the number of 
patients diagnosed started to increase. In a case of high PSA 
or the detection of prostatic induration on DRE, a biopsy is 
performed with suspicion of prostate cancer. Even asymptomatic 
patients undergo biopsy after the detection of increased PSA. 
Pathological examinations of patients who were operated for 
benign prostatic hyperplasia or the detection of undiagnosed 
cancer on autopsy have increased the prostate cancer incidence 
(1,13). TRUS-SB was first introduced in 1989 by Hodge et 
al. (2) to assist in prostate cancer diagnosis. It is now used 
as the gold standard method in the diagnosis of prostate 
cancer. Although it has the advantage of quick application at 
low cost, it has disadvantages such as overestimating CISPCa 
and underestimating CSPCa. This leads to unnecessary and 
excessive treatment. These disadvantages were eliminated with 
the developments in MRI when the Mp-MRI started to be used. 
Suspected lesions regarding malignancy in the prostate were 
identified before the biopsy and started to be targeted during 
the procedure (14). The ideal prostate biopsy has been defined 
as being minimally invasive by taking fewer cores, having a 
low side effect profile, determining CSPCa in a high rate of 
patients, and minimising the CISCPCa detection rate to reduce 
unnecessary overtreatment (14).

In a recent systematic review and meta-analysis, Hu et al. (15) 
stated that MRI-guided biopsies are more useful than TRUS-Bx 
in detecting any cancer and CSPCa. They also reported that 
MRI-guided biopsies had a significantly higher detection rate in 
detecting any prostate cancer in patients with an initial biopsy. 
They reported that they did not detect a significant difference 
between the two groups regarding detecting any cancer and 
CSPC for patients with a previously negative biopsy (15). Schoots 
et al. (14) reported no significant difference in the rates of any 
cancer detection compared with TRUS-SB in biopsies performed 
with MRI guidance. However, the CSPCa detection rate was 
higher in the MRI group. In another study, Kasivisvanathan et 
al. (16) reported that in prostate cancer diagnosis that has not 
been previously biopsied, risk assessment with MRI, and then 
performing MRI-TB before the biopsy is more advantageous than 
TRUS-SB. Contrary to these studies, Baco et al. (17) reported 
no significant difference in the detection rate of CSPC between 
MRI-guided biopsies and TRUS-SB. In our study, no significant 
difference was found between COG-TB and TRUS-SB regarding 
detecting any prostate cancer and CSPCa in accordance with 
the results of Baco et al. (17). Although higher rates of any 
prostate cancer were detected in the COG-TB group, this was 
not significantly different from those detected in the TRUS-SB 
group (p=0.092).

Although transrectal prostate needle biopsy is a safe procedure, 
it can sometimes cause serious complications, such as sepsis, 
which will require hospitalisation. Serious complications are rare 
and minor complications such as haematuria is more common 
(18). The most common complications after prostate biopsy 

Table 1. Comparison of patient characteristics in the TRUS-SB and 
COG-TB groups

TRUS-SB
(n=185)

COG-TB
(n=155)

Patient age (years) 64.02±5.15 64.41±3.93

PSA value (ng/mL) 11.83±4.13 9.1±5.37

Prostate volume (gramme) 72.72±19.1 71.51±24.3

Mean Gleason score 6.40±0.8 6.31±1.1

Mean length of the lesion in the MRI 
(mm) - 14.27±3.1

PI-RADS 2 (n) - 26 (16.7)

PI-RADS 3 (n) - 65 (41.9)

PI-RADS 4 (n) - 52 (33.5)

PI-RADS 5 (n) - 12 (7.74)

Data are presented as mean ± standard deviation.
Data in parentheses represent percentages; n: Number of patients; mm: 
Millimetre, TRUS-SB: Transrectal ultrasound-guided biopsy, COG-TB: Cognitive 
targeted biopsy, PI-RADS: Prostate Imaging Reporting and Data System, MRI: 
Magnetic resonance imaging

Table 2. Comparison of biopsy results and complications between 
the TRUS-SB and COG-TB groups

TRUS-SB
(n=185)

COG-TB
(n=155)

No. cores (per patient) 2.90±0.4 3.65±1.1 

Median positive cancer core length (mm) 3.12±0.3 5.22±1.3

Positive for any cancer (n) 38 (20.54%) 44 (28.38%) 

Positive for clinically significant cancer (n) 22 (57.80%) 25 (56.80%)

Complications (n) 30 (16.21%) 21 (13.54%)

Haematospermia 12 (6.48%) 8 (5.16%)

-Urinary tract infections 7 (3.78%) 5 (3.22%)

-Significant haematuria 3 (1.62%) 3 (1.93%)

-Urinary retention 5 (2.70%) 3 (1.93%)

-Sepsis 2 (1.08%) 1 (0.64%)

-Significant rectal bleeding 1 (0.54%) 1 (0.64%) 

Data in parentheses represent percentages, n: Number of patients, TRUS-SB: 
Transrectal ultrasound-guided biopsy, COG-TB: Cognitive targeted biopsy
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are haematuria, haematospermia rectal bleeding, urinary tract 
infections and acute urinary retention (19). It has been reported 
that the rates of major complications such as massive haematuria, 
rectal bleeding or sepsis vary between 0.5% and 6.6%, and the rates 
of complications requiring hospitalisation range between 0.5% and 
4.8% (19,20). Our study’s overall complication rates were 16.21% 
in the TRUS-SB group and 13.54% in the COG-TB group. Major 
complication rates were 3.24% and 3.22%, respectively, in the 
TRUS-SB and COG-TB groups, consistent with the literature findings.

Study Limitations

The most important limitation of this study is its retrospective 
design. Prospective randomised studies comparing MRI COG 
and standard 12-core biopsy would help in this regard. However, 
only 12-core standard biopsies might not be ethically possible 
for this patient when an MRI report is available.

Conclusion

Our study did not find any significant difference between the 
overall prostate cancer and CSPCa detection rates between 
TRUS-SB and COG-TB. Therefore, considering the costs and 
the country’s economy, standard systematic TRUS-SB may be 
sufficient, especially in patients who initially underwent prostate 
biopsy. However, we think that it would be more appropriate 
to perform rebiopsy under MRI guidance in patients with a 
previous history of a negative biopsy.
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