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Abstract
Objective
Fusion prostate biopsy (FPB) has become a popular technique in biopsy-naïve patients, though not
accepted as a standard approach (yet). In this study, we aimed to present the clinical outcomes of biopsy-
naïve patients who underwent FPB.

Material and methods
The study included 400 biopsy-naïve patients aged 45-75 years who had a prostate-specific antigen (PSA)
level of 2-10 ng/ml and were detected with a Prostate Imaging-Reporting and Data System (PIRADS) ≥3
lesion on multiparametric prostate magnetic resonance imaging (mpMRI)-guided FPB. A combined biopsy
(CB) was performed in each patient, in which 2-4 cores were obtained for suspicious lesions by targeted
biopsy (TB) and then 12-core standard prostate biopsy (SPB) was conducted in the same session. Cancer
detection rates, clinically significant prostate cancer (csPCa) detection rates, histological upgrading rates,
and false negative rates were determined.

Results
The 400 patients had a mean age of 62.01±7.00 years and a mean PSA value of 6.84±1.87 ng/ml. Overall
PCa detection rate was 50% (200/400). The csPCa detection rates for TB, SPB, and CB were 25.0%,
31.8%, and 44.0%, respectively (p<0.001). In PIRADS 3, 4, and 5 lesions, CB had a csPCa detection rate
of 29.2%, 54%, and 64.8%, respectively (p<0.001). The ratio of false negativity was significantly higher for
TB compared to SPB (43.2% vs. 27.8%, p=0.003), whereas no significant difference was found between
these two techniques with regard to upgrading rates although TB had a higher rate (19.6% vs. 13.7%,
p=0.144).

Conclusion
FPB, a combined approach involving TB and SPB, was revealed as the most successful technique in
biopsy-naïve patients with PSA<10 ng/ml due to its high cancer detection rates and low false negative
rates.

Categories: Urology
Keywords: combined biopsy, targeted biopsy, prostate cancer, magnetic resonance imaging, clinically significant
cancer

Introduction
Prostate cancer (PCa) is the leading urological cancer worldwide [1]. Fusion prostate biopsy (FPB) has
recently emerged as a popular and important tool in the diagnosis of PCa [2]. FPB can be applied in the
form of targeted biopsy (TB) which is based only on obtaining specimens from suspicious lesions or in
combined biopsy (CB) in which 10- to 12-core standard prostate biopsy (SPB) is applied in addition to TB
[3].

In the early 2010s, multiparametric prostate magnetic resonance imaging (mpMRI)-guided FPB was
recommended only for patients with a history of negative biopsy and for patients with ongoing cancer
suspicion [4-6]. In recent years, however, FPB has been shown to be an effective method also in biopsy-
naïve patients who have moderate prostate-specific antigen (PSA) levels (<10 ng/ml) but have ongoing
cancer suspicion. Thanks to FPB, although it varies according to the character of the lesion, up to 60% of
cancer can be diagnosed [7-9].

In one of our previous studies, we prospectively evaluated our early results of 80 patients and we found

1 2 3 3 3
3

 
Open Access Original
Article  DOI: 10.7759/cureus.19002

How to cite this article
Demirtaş T, Gur A, Golbasi A, et al. (October 24, 2021) A Prospective Study and Single-Center Experience: Effectivity of Fusion Prostate Biopsy in
Biopsy-Naïve Patients. Cureus 13(10): e19002. DOI 10.7759/cureus.19002

https://www.cureus.com/users/138244-t-rev-demirta-
https://www.cureus.com/users/289554-ahmet-g-r
https://www.cureus.com/users/289552-abdullah-golbasi
https://www.cureus.com/users/126767-g-khan-s-nmez
https://www.cureus.com/users/138245--evket-t-tombul
https://www.cureus.com/users/138239-abdullah-demirta-


that the FPB administered in CB could be a successful technique in biopsy-naïve patients [10]. In the
present study, we aimed to evaluate clinical outcomes of another cohort of 400 biopsy-naïve patients with a
PSA level of 2-10 ng/ml.

Materials And Methods
Patient selection and data collection
The prospective study included patients that underwent FPB (TB + SPB) due to elevated age-adjusted PSA
levels and/or suspicious digital rectal examination (DRE) findings. Inclusion criteria were PSA 2-10 ng/ml,
absence of a history of biopsy, a Prostate Imaging-Reporting and Data System (PIRADS) 3 or higher lesion
detected on mpMRI, and age between 40-75 years. Patients with a history of biopsy and PIRADS <3
lesions were excluded from the study.

Age, PSA value, DRE findings, body mass index (BMI) which calculated according to the formula kg/m2,
family history of PCa, and comorbidities were recorded for each patient. SPB, TB, and CB were compared
with regard to cancer detection rates and cancer stages and TB and SPB were compared in terms of false
negative and upgrading rates. The definition of "upgrade" was accepted as an increase in the grade of
Gleason or the transformation of the cancer from unilateral to bilateral.

Multiparametric prostate magnetic resonance imaging (mpMRI)
Prior to biopsy procedure, an mpMRI scan was performed in each patient using a 1.5 T MRI device
(Siemens Magnetom-1.5 Tesla-Siemens Medical Solutions, PA, USA). Suspicious lesions detected on
diffusion-weighted images (DWI) and contrast-enhanced T2-, T1-weighted images were recorded according
to PIRADS version 2 [11]. In patients detected with multiple lesions with different PIRADS scores, the lesion
having the highest PIRADS score was accepted as the dominant lesion.

Fusion prostate biopsy
A sterile urine culture was obtained from each patient prior to the biopsy procedure. As long as there was
no obstacle, routine prebiopsy ciprofloxacin prophylaxis was applied to the patients. All the FPB procedures
were performed with local anesthesia or sedoanalgesia under outpatient clinic conditions and completed by
the same urologists (AD, STT, GS). Transrectal biopsies were performed using an ultrasonography (USG)
system with rigid fusion software (LOGIQ-E9, General Electric, MA, USA).

Subsequently, the mpMRI images were transferred to the USG system and then were synchronized with
USG images. Total prostate volume was assessed based on the height (H), width (W), and length (L) of the

prostate, using the following formula: H × W × L × 0.523 (mm3). TB was performed by obtaining 2-4 cores
from suspicious lesions detected at the beginning. After completing the TB procedure, synchronization was
discontinued (i.e. blind mpMRI) and 12 additional cores were obtained from the same patient, thereby
performing FPB in the form of CB.

Each specimen was sent for histopathological examination in separate tubes. Patients reported with high-
grade prostatic intraepithelial neoplasm (HGPIN) in three or more cores or atypical small acinar proliferation
(ASAP) were referred to rebiopsy and were included to the benign group during the analysis. The
percentage of positive cores in biopsy was recorded according to primary and secondary Gleason score
and the International Society of Urological Pathology (ISUP) grading system for PCa [12]. Clinically
significant prostate cancer (csPCa) was considered as Gleason score ≥3+4 or maximum cancer core length
≥5 mm [13].

Statistical analysis
Data were analyzed using SPSS 22.0 for Windows (IBM Corp., Armonk, USA). Normal distribution of data
was assessed using Shapiro-Wilk test and histogram plots. Variables with normal distribution were
expressed as mean ± standard deviation (SD). Among variables with nonnormal distribution, continuous
variables were expressed as median (1st-3rd quartile) and categorical variables were expressed as
percentages (%). Among multiple dependent groups, continuous variables with normal distribution were
compared using Repeated Measures ANOVA, continuous variables with nonnormal distribution were
compared using Friedman’s test, and categorical variables were compared using Cochran’s Q test.
Categorical variables were compared between two dependent groups using McNemar’s test. A p-value of
<0.05 was considered significant.

Ethical approval
The study protocol was approved by the Ethics Committee of the Medical Faculty of Erciyes University
(Approval No. 2014/508). An informed consent was obtained from each patient.

Results
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The 400 patients had a mean age of 62.01 ± 7.00 years and a mean PSA value of 6.84 ± 1.87 ng/ml. A
PIRADS 3 lesion was detected in 48% while PIRADS 4 and 5 lesions were detected in 34.2% and 17.8% of
the patients, respectively. CB had a total PCa detection rate of 50% and a csPCa detection rate of 44%
(Table 1).

Variable Value (n = 400)

Age (years) 62.01 ± 7.00

BMI (m2/kg) 27.72 ± 3.44

PSA (ng/ml) 6.84 ± 1.87

Family history of prostate cancer (n, %) 96/400 (24.0%)

Size of the transition zone (mm 3) 30.74 (18.18-45.98)

Total prostate volume (mm3) 52.25 (39.16-72.53)

Anesthetic technique (n, %)

Local 292 (73.0%)

Sedoanalgesia 108 (27.0%)

PIRADS score (n, %)

            3 192 (48.0%)

            4 137 (34.2%)

            5 71 (17.8%)

Total number of quadrants 14.0 (13.0-14.0)

Number of targeted quadrants 3.0 (2.0-3.0)

Total number of cores 19.0 (17.0-19.0)

Targeted cores 7.0 (5.0-7.0)

Clinically significant PCa (n, %) 176 (44.0%)

Total PCa rate (n, %) 200 (50.0%)

ISUP score (n, %)

             1 92 (52.6%)

             2 29 (16.6%)

             3 16 (9.1%)

             4 25 (14.3%)

             5 14 (8.0%)

TABLE 1: Demographic and clinical characteristics
BMI: Body mass index, PSA: Prostate-specific antigen, PIRADS: Prostate Imaging-Reporting and Data System, PCa: Prostate cancer,
ISUP: International Society of Urological Pathology

Among all three techniques, SPB had the highest clinically insignificant PCa (isPCa) detection rate (Figure
1).
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FIGURE 1: Clinically significant prostate cancer detection
rates (p-values for: TB/SPB = 0.009, TB/CB = 0.061, SPB/CB =
0.032).
PCa: Prostate cancer, csPCa: Clinically significant prostate cancer, isPCa: Insignificant prostate
cancer, SPB: Standard prostate biopsy, TB: Targeted biopsy, CB: Combined biopsy.

Cancer detection rates according to biopsy techniques and PIRADS
scores
In PIRADS 3 lesions, the csPCa detection rate was 10.4% for TB, 20.8% for SPB, and 29.2% for CB
(p<0.001). In PIRADS 4 lesions, the csPCa detection rate was similar for TB and SPB (30.7% and 34.3%,
respectively) while it was significantly higher for CB (54%, p<0.001). In PIRADS 5 lesions, the csPCa
detection rates were similar to those of PIRADS 4 lesions and the highest rate was detected for CB. Table 2
presents the csPCa rates according to PIRADS scores and biopsy techniques.

 Targeted biopsy Standard Prostate Biopsy Combined Biopsy p

PIRADS 3 (n=192) 20 (10.4%) 40 (20.8%) 56 (29.2%) <0.001

PIRADS 4 (n=137) 42 (30.7%) 47 (34.3%) 74 (54.0%) <0.001

PIRADS 5 (n=71) 38 (53.5%) 40 (56.3%) 46 (64.8%) 0.024

Overall (n=400) 100 (25.0%) 127 (31.8%) 176 (44.0%) <0.001

TABLE 2: Cancer detection rates in targeted biopsy, standard prostate biopsy, and
combined biopsy according to PIRADS scores
PIRADS: Prostate Imaging-Reporting and Data System

False negativity and upgrading rates
The ratio of false negativity was significantly higher for TB compared to SPB (43.2% vs. 27.8%,
p=0.003). In patients detected with csPCa, although the overall upgrading rate was higher for TB compared
to SPB, no significant difference was established (19.6% vs. 13.7%, p=0.144). Table 3 presents the ISUP
scores for each biopsy technique.
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TARGETED BIOPSY (TB)

Benign ISUP G1 ISUP G2 ISUP G3 ISUP G4 ISUP G5

STANDARD PROSTATE BIOPSY (SPB)

Benign 224 31 7 4 7 -

ISUP G1 37 24 2 1 1 1

ISUP G2 15 2 3 1 1 1

ISUP G3 5 1 1 3 - 1

ISUP G4 11 - 2 1 2 1

ISUP G5 8 - - - - 2

TABLE 3: False negative and upgrading rates in targeted biopsy and standard
prostate biopsy
ISUP: International Society of Urological Pathology

Discussion
The results indicated that CB, which combined TB and SPB, had the highest csPCa detection rates in
biopsy-naïve patients with PSA<10 ng/ml.

In one of our previous studies, we evaluated the clinical outcomes of our results of 80 patients that
underwent FPB and we found that the csPCa detection rates for TB, SPB, and CB were 25.0%, 36.3%, and
43.8%, respectively [10]. In the present study, which is a continuation of that study, we found that the csPCa
detection rates for TB, SPB, and CB in 400 biopsy-naïve patients with PSA<10 ng/ml were 25.0%, 31.8%,
and 44.0%, respectively. A 2019 study evaluated 141 biopsy-naïve patients and reported the csPCa
detection rates for TB, SPB, and CB as 51.8%, 53.9%, and 59.6%, respectively. The authors also indicated
that CB was the most successful biopsy technique [14]. In that study, almost 80% of the patients had a
PIRADS 4 or 5 lesion, while almost half of the patients in our study had a PIRADS 3 lesion. Accordingly, the
cancer detection rates reported by that study could be higher than those of our study. Another study
evaluated 131 biopsy-naïve patients with a median PSA value of 6.5 ng/ml and reported the csPCa
detection rates for TB, SPB, and CB as 43.5%, 35.9%, and 49.6%, respectively. That study also noted that
CB was the most successful biopsy technique [15]. Another recent study evaluated 317 biopsy-naïve
patients and reported the csPCa detection rates for CB and TB as 57% and 50%, respectively [16]. In that
study, unlike in our study, approximately 85% of the patients had a PIRADS 4 or 5 lesion. A systematic
review examined 15 studies and reported the csPCa detection rates for TB and SPB as 23.6% and 33.3%,
respectively [17]. Mozer et al., on the other hand, found similar overall PCa detection rates for SPB and TB
(56.6% and 53.9%, respectively), while they found a significantly higher csPCa detection rate for TB
compared to SPB (43.4% vs. 36.9%) [18]. Although these findings vary across studies, they suggest that
CB is the most successful biopsy technique in biopsy-naïve patients.

One of the most important advantages of FPB is its high csPCa detection rates [6, 15, 19]. Valerio et al.
reported that FPB had a significantly higher csPCa detection rate compared to SPB (33.3% vs. 23.6%,
p<0.05) [6]. A 2020 study also noted that SPB (25%) had a higher isPCa rate compared to CB (19%) and
TB (17%) [15]. In our study, in line with the literature, CB also had the highest csPCa detection rate.

Expectedly, our findings also indicated that cancer detection rates increased as the PIRADS score
increased. CB detected cancer in almost 65% of PIRADS 5 lesions as opposed to 29% in PIRADS 3
lesions. Interestingly, TB was the least successful biopsy technique in PIRADS 3 lesions, even worse than
SPB, whereas it was as successful as SPB in PIRADS 4 and 5 lesions. These findings could be attributed
to the fact that as PIRADS score increases, lesions become larger and thus become more pronounced on
fusion USG [20]. Nevertheless, CB was found to be the most successful biopsy technique in all PIRADS
scores. Fujii et al. obtained similar findings to those of our study [15]. Of note, the authors indicated that
SPB was more successful than TB in PIRADS 3 lesions while no significant difference was found between
PIRADS 4 lesions and other lesions. Another study reported that the csPCa detection rates of TB in
PIRADS 3, 4, and 5 lesions were 13%, 33%, and 89%, respectively [21]. Although the rates for PIRADS 3
and 4 lesions were consistent with those of our study, the csPCa detection rate reported for PIRADS 5
lesions was remarkably higher than that of our study.

In our previous study, we evaluated histopathological outcomes of patients that underwent radical
prostatectomy following FPB and SPB and we found that FPB had lower upgrading rates compared to SPB
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[22]. In the present study, however, we compared SPB and TB by accepting CB as the golden standard and
we found that TB had greater ISUP upgrading rates compared to SPB although no significant difference
was established (19.6% vs. 13.7%, p=0.144). There are some studies in the literature presenting similar
findings to those of our study [23, 24]. Siddiqui et al. evaluated FPB outcomes of 584 patients and reported
that 38 additional patients were diagnosed with csPCa thanks to TB as opposed to seven additional
patients that were diagnosed thanks to SPB [24]. On the other hand, studies have presented contradictory
results regarding false negativity [15, 24]. In our study, the ratio of false negativity was higher for TB
compared to SPB, which was inconsistent with the findings of Siddiqui et al. Nevertheless, our findings
seem similar to those of Fujii’s results. Based on our findings regarding upgrading and false negative rates,
we suggest that CB can be preferred in patients suspected with PCa.

Our study was limited in several ways. First, the study had a small patient population. Second, the number
of patients with PIRADS 3 lesions was remarkably higher than that of patients with PIRADS 4 and 5 lesions,
which could be attributed to the lack of our experience during the MRI examination of the first cases. Third,
the number and ratio of patients with ISUP 1 was remarkably high, which could be ascribed to the fact that
most of our patients had a gray-zone PSA level.

Conclusions
Our findings indicated that FPB is the most successful biopsy technique in biopsy-naïve patients. Moreover,
its higher cancer detection rates and its lower upgrading and false-negative rates implicate that SPB and
TB should definitely be used in the form of CB. According to these findings, standard plus target biopsy
(CB) after mpMRI seems to be the most ideal biopsy method, especially in patients with no previous biopsy
history and PSA <10 ng/ml.
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within the previous three years with any organizations that might have an interest in the submitted work.
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