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Abstract

:

Objectives: Few studies have examined the role of prostate MRI in patients with suspicious digital rectal examination (DRE) and/or PSA > 10 ng/mL. In a cohort of non-screened patients with suspicious DRE, we investigated the rate of avoidable prostate biopsies and potentially missed clinically significant prostate cancer (csPCa) with negative MRI, and the concordance between targeted biopsy (TBx) and systematic biopsy (SBx) in detecting csPCa with positive MRI. Methods: We retrospectively examined 199 biopsy-naïve patients with suspicious DRE who underwent prostate MRI before transperineal biopsy. Prostate Imaging—Reporting and Data System (PI-RADS) v2.1 ≥ 3 category of the index lesion defined a positive MRI. Combined TBx/SBx and SBx alone were performed for positive and negative MRI, respectively. An International Society of Urogenital Pathology Grade Group ≥ 2 defined csPCa. We calculated the csPCa detection rate of TBx, SBx, and combined TBx/SBx. The Cohen kappa statistic was used to measure the concordance between TBx and SBx. Results: Ninety-one (45.7%) csPCa cases were detected. MRI was positive in 153 (76.9%) patients. In the 46 patients with negative MRI, SBx detected 5 (10.9%) csPCa cases. Prostate biopsy could, thus, be avoided in 41/199 (20.6%) patients at the cost of missing 5/91 (5.5%) csPCa cases. The concordance between TBx and SBx in detecting csPCa with positive mpMRI was substantial (k = 0.70). Specifically, 6/86 (6.9%) csPCa cases were detected with TBx, and 17/86 (19.7%) with SBx alone. Concordance was almost perfect (k = 0.82) in patients with PSA > 10 ng/mL. Only 4/38 (10.5%) csPCa cases were missed by TBx, and only 1 (2.6%) csPCa case was identified by TBx alone. Conclusions: MRI in patients with suspicious DRE could avoid roughly 21% of unnecessary biopsies at the cost of missing approximately 6% of csPCa cases. Moreover, MRI and TBx complemented SBx in detecting csPCa in the subgroup with PSA > 10 ng/mL.
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1. Introduction


International guidelines on prostate cancer (PCa) early detection recommend the use of multiparametric magnetic resonance imaging (mpMRI) in biopsy-naïve men with PSA ≥ 3 ng/mL and/or suspicious digital rectal examination (DRE) [1,2]. The application of the Prostate Imaging-Reporting and Data System (PI-RADS) criteria and mpMRI-informed targeted biopsy (TBx) has resulted in a decreased number of unnecessary prostate biopsies and detection of clinically insignificant PCa. A recent meta-analysis reported an overall predictive positive value (PPV) for positive mpMRI (PI-RADS ≥ 3) of 40% (95% confidence interval [CI] 36–43%) with an incremental value based on PCa suspicion. Specifically, PPV was 13%, 40%, and 69% for PI-RADS 3, 4, and 5 lesions, respectively. The authors concluded that PPV of even highly suspicious lesions is not high enough to omit systematic biopsy (SBx) [3].



Few studies have investigated the role of mpMRI in the setting of patients with DRE suspicious for cancer and/or PSA > 10 or 20 ng/mL. Approximately 16% of patients included in studies reporting on PPV of mpMRI had a suspicious DRE [3], and most studies investigating the role of mpMRI did not stratify outcomes according to DRE status [3,4]. Moreover, DRE suspicious for cancer and/or PSA > 10 or 20 ng/mL represented exclusion criteria in other studies evaluating mpMRI and TBx [5,6]. In 2019, Morote et al. showed that mpMRI was not beneficial to men with PSA ≥ 10 ng/mL and positive DRE both in the biopsy-naïve and repeat biopsy setting. In this study, no men with PSA ≥ 10 ng/mL and positive DRE had negative mpMRI, and TBx did not increase the detection of clinically significant PCa (csPCa) compared with SBx [7]. Conversely, in 2021, Omri et al., comparing 47 patients with negative versus 37 with positive DRE, concluded that the advantages of using mpMRI and TBx were more pronounced in patients with normal compared with suspicious DRE. Moreover, they concluded that TBx should also be combined with SBx in patients with positive DRE [8]. In 2021, Morote et al. analyzed the role of mpMRI and TBx in 34 patients with PSA > 20 ng/mL and normal DRE, showing that TBx may complement SBx in detecting the highest number of csPCa in this clinical setting [4].



With the objective of evaluating the utility of mpMRI in the setting of patients with suspicious DRE, we evaluated (1) the rate of avoidable prostate biopsies and potentially missed csPCa when mpMRI was negative and, (2) the concordance between TBx and SBx in the detection of csPCa when mpMRI was positive, in a cohort of non-screened patients with suspicious DRE.




2. Methods


2.1. Patients


Clinical records of consecutive patients who underwent prostate biopsy for suspected PCa at our academic centre between March 2019 and December 2021 were prospectively collected. For the present study, we selected biopsy-naïve patients with DRE suspicious for cancer who underwent mpMRI before TBx and/or SBx. To reduce bias due to the clinical expertise, only patients receiving DRE by the senior author (V.F.) were included. Suspicious DRE was defined as any nodularity or induration of the prostate with clinical suspicion of PCa.



Patients who underwent previous prostate biopsy as well as those who were on 5-alfa reductase inhibitors at the time of prostate mpMRI were excluded from the analysis. The Institutional Review Board approved this retrospective analysis of data. All patients agreed to participate and authorized data collection for scientific purposes.



For each patient, the following clinical parameters were extracted from the database: age at prostate biopsy, family history of PCa, PSA, and DRE status. Moreover, PSA density (PSAD) was calculated as PSA (ng/mL) divided by the prostate volume (cc) estimated on mpMRI. PSAD was further categorized in two categories according to the cut-off value of 0.15 ng/mL/cc.




2.2. Prostate MRI


Prostate mpMRI was performed on a 1.5 T magnet (Ingenia, Philips Healthcare, Best, The Netherlands) with a 32-channel pelvic phased-array coil. The mpMRI protocol consisted of T2-weighted Turbo spin echo (TSE) imaging on sagittal, axial, coronal plan with a voxel size of 0.435 mm × 0.435 mm × 3 mm, axial diffusion-weighted imaging (SS-EPI DWI) with a b value of 0, 50, 100, 1000, 1500, and 2000; voxel size of 1.02 mm × 1.02 mm × 6 mm; and dynamic contrast enhanced imaging (DCE 3D T1 GE, THRIVE). The apparent diffusion coefficient (ADC) map was built using the vendor’s software to fit the signal intensity versus the b-values of the diffusion-weighted (DWI) sequence up to the b-value of 1000 s/mm2. Dynamic contrast-enhanced (DCE) imaging was acquired after administering 0.2 mL/Kg of a gadolinium-based contrast agent (Dotarem, Guerbet, Villepinte, France) intravenously. A power injector (MEDRAD® Spectris Solaris EP MR, Warrendale, PA, USA) remotely controlled contrast administration at an injection rate of 3 mL/s. No subtraction images were obtained.



Images analysis was performed by a single experienced radiologist (experience of >1500 examinations, roughly 400 cases/year) (AB). The PI-RADS v2.1 criteria were applied to categorize the image findings and calculate the prostate volume [9]. The index lesion was defined as the one showing the highest PI-RADS v.2.1 category. Lesions were assumed to be suspicious for PCa when categorized as PI-RADS v.2.1 ≥ 3. The radiologist was not blinded to indications for mpMRI and clinical information including PSA.




2.3. Prostate Biopsy


All patients underwent transperineal TRUS-guided prostate biopsy under local anaesthesia and without antibiotic prophylaxis by experienced urologists (>1500 procedures). Briefly, prostate biopsy was carried out with the patient placed in the lithotomy position through a single median transperineal access 1.5 cm above the anal sphincter. A 16-gauge coaxial needle (BPB Medica, Mirandola, Italy, 5 cm long) was inserted up to the prostate apex through the anesthetized perineal path under TRUS guidance (Hitachi Arietta V70a Diagnostic Ultrasound System, with a 7.75-MHz linear probe, Hitachi Ltd., Tokyo, Japan). Upon removal of the blunt tip stylet, the guiding cannula of the coaxial needle was used as transperineal metallic path for the repeated atraumatic passage of the biopsy needle (Tru-Cut 18 G, cutting length of 23 mm) [10]. Cognitive TBx of PI-RADS v2.1 ≥ 3 was performed first, deploying 1–3 cores on the target. Then, SBx including the traditional 12-core template (traditional sextant biopsy followed by additional lateral sextant peripheral cores) was performed as previously reported [10]. If large suspicious lesions were located within the sextant areas, they were included in the systematic sampling.



Biopsy specimens were assessed by two experienced uropathologists (A.I. and M.M.) who assigned PCa grading according to the International Society of Urological Pathology (ISUP) criteria [11]. Clinically insignificant tumours were defined as ISUP Grade Group 1, csPCa was defined as ISUP Grade Group ≥ 2, and aggressive tumours were classified as ISUP Grade Group > 3. Moreover, the number of positive cores was reported.




2.4. Statistical Analyses


Frequencies and proportions were reported for categorical variables, whereas median and interquartile range (IQR) were reported for non-parametric continuous variables. We calculated the PCa detection rate of TBx, defined as the per-patient prevalence of csPCa and aggressive tumours in PI-RADS v2.1 ≥ 3 index lesions, of SBx and of combined TBx/SBx. The Mann–Whitney U-test and Pearson’s chi-square test were used to compare the continuous and categorical variables, respectively. An analysis of the receiver operating characteristic curve was performed to test the accuracy of mpMRI, PSA, and PSAD to detect csPCa and aggressive tumours. The corresponding areas under the curve (AUC) were compared using the DeLong method. Moreover, the sensitivity, specificity, negative predictive value (NPV), and PPV of mpMRI were calculated with 95%CI. The Cohen kappa statistic was used to measure the concordance between TBx and SBx. Specifically, values ≤ 0 indicated no agreement, 0.01–0.20 none to slight, 0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80 substantial, and 0.81–1.00 almost perfect agreement. Moreover, in order to identify independent predictors of csPCa, we performed a binary logistic analysis including age, PSA, PSAD (cut-off 0.15 ng/mL/cc), and PI-RADS v2.1 categories in the multivariable model.



All clinical records were prospectively collected in a dedicated database by a dedicated data manager. Statistical analyses were performed using the SPSS version 23.0 (IBM Corp., Armonk, NY, USA) software. All of the reported p values were two-sided and statistical significance was set at p < 0.05.





3. Results


A total of 199 patients with DRE suspicious for PCa were included in the present analysis. Only 2 (1%) patients had a family history for PCa. The clinical characteristics are shown in Table 1. The median age was 68 (IQR 63–74) years and median PSA was 7.9 ng/mL (IQR 5.3–13.5). Seventy-two (36.2%) and 26 (13.1%) patients had a PSA > 10 ng/mL and >20 ng/mL, respectively. The median prostate volume was 50 (IQR 40–67) cc and the median PSAD was 0.16 (IQR 0.08–0.28) ng/mL/cc. Notably, 103 (51.8%) patients had a PSAD > 0.15 ng/mL/cc (Table 1). The median size of the index lesion suspicious for cancer was 14 mm (IQR 12–18 mm). PI-RADS v2.1 categories significantly correlated with PSA (p < 0.001), PSAD at the cut-off of 0.15 ng/mL/cc (p < 0.001) and the median size of the index lesion (p < 0.0001) (Table 2).



Combined TBx/SBx was performed in 153 (76.9%) patients with a PI-RADS v2.1 ≥ 3 index lesion. Conversely, SBx alone was performed in the remaining 46 (23.1%) patients with a negative mpMRI (PI-RADS v2.1 category 1 or 2).



Combined TBx/SBx detected 120 (60.3%) tumours overall. Median number of positive cores was 6 (IQR 4–9). According to ISUP Grade Group, 29 (24.2%) tumours were category 1, 18 (15%) category 2, 35 (29.2%) category 3, 29 (24.2%) category 4, and 9 (7.5%) category 5. Therefore, 29 (24.2%) tumours were clinically insignificant, 91 (75.8%) were csPCa, and 38 (31.7%) tumours were aggressive.



Table 3 summarizes the correlation between mpMRI findings and prostate biopsy outcomes. In detail, 36 (78.2%) patients with PI-RADS v2.1 categories 1 or 2, and 14 (77.8%) of those with PI-RADS v2.1 category 3 showed a negative SBx. Conversely, only 5 (10.9%) and 2 (11.1%) csPCa cases were detected in the subgroup of PI-RADS v2.1 1 or 2, and 3, respectively. Prostate biopsy could, thus, be theoretically avoided in 41/199 (20.6%) patients with PI-RADS v2.1 1 or 2 categories at the cost of missing 5/91 (5.5%) csPCa cases.



According to PSA cut-off of 10 ng/mL, 33 (71.7%) patients with PI-RADS categories 1 or 2 had a PSA ≤ 10 ng/mL and 13 (28.3%) had a PSA > 10 ng/mL. Missed csPCa cases were 3 (9%) in the former subgroup and 2 (15.4%) in the latter one, respectively (p = 0.53).



The accuracy of mpMRI to detect csPCa was 0.811 (95%CI 0.751–0.871), which was significantly higher compared with PSAD (AUC 0.690, 95%CI 0.620–0.767) (p = 0.01) and PSA (AUC 0.613, 95%CI 0.534–0.692) (p < 0.001) (Figure 1). The sensitivity, specificity, NPV and PPV of mpMRI were 94.5% (95%CI 87.6–98.1%), 37.9% (95%CI 28.8–47.8%), 89.1% (95% CI 77.1–95.2%), and 56.2% (95% 52.3–60%), respectively. Similarly, the accuracy of mpMRI to detect aggressive prostate cancers was 0.788 (95%CI 0.705–0.871), which was significantly higher than PSAD (AUC 0.648, 95%CI 0.552–0.740) (p = 0.03) and PSA (AUC 0.617, 95%CI 0.516–0.718) (p = 0.01) (Figure 2).



Multivariable analysis to predict csPCa showed that PI-RADS categories 4 (OR 6.288, 95%CI 2.154–18.354) and 5 (OR 29.515, 95%CI 9.158–95.128), and a PSAD cut-off of 0.15 ng/mL/cc (OR 2.173, 95%CI 1.068–4.423) were independent predictors (Table 4). According to the multivariable model, the combination of PSAD > 0.15 ng/mL/cc and PI-RADS categories 4 or 5 showed an accuracy of 0.815 (95%CI 0.756–0.87) in detecting csPCa.



Table 5 shows the detection rate of csPCa with TBx and SBx in the 153 patients with PI-RADS v2.1 ≥ 3 categories. The overall concordance between TBx and SBx for csPCa detection was substantial (k = 0.70). In detail, 63 (78.8%) patients with positive TBx also had positive SBx. Conversely, TBx identified 6 (8.2%) csPCa cases missed at SBx, and failed to detect 17 (21.3%) csPCa cases diagnosed with SBx alone. Notably, the concordance between TBx and SBx was moderate (k = 0.60) in the subgroup of patients with PSA ≤ 10 ng/mL, and almost perfect (k = 0.82) in the subgroup of patients with PSA > 10 ng/mL.



The sensibility, specificity, NPV, and PPV of TBx for csPCa were 78.7% (95%CI 68–87%), 91.7% (95%CI 82.9–96.9%), 79.7% (95%CI 71.9–85.8%), and 91.3% (95%CI 82.8–95.8%), respectively. The overall concordance between TBx and SBx for the detection of aggressive PCa was almost perfect (k = 0.86). Two (1.7%) aggressive PCa cases were detected with TBx alone, and 5 (15.2%) aggressive tumours were missed by TBx and detected by SBx alone (Table 6).




4. Discussion


The present study showed that 23% of mpMRI performed in patients with DRE suspicious for PCa were negative. Notably, in this subgroup of patients, SBx identified only 10.9% of csPCa, while 89.1% biopsies were negative or detected insignificant PCa. Although prostate biopsy in naïve patients with suspicious DRE should always be recommended, our data could be useful for patient counselling and could justify postponing biopsy in selected cases, provided careful monitoring is followed. Theoretically, the use of mpMRI in patients with DRE suspicious for cancer could avoid roughly 21% of unnecessary biopsies at the cost of missing approximately 6% of csPCa cases.



When considering patients with PI-RADS v2.1 ≥ 3 categories on mpMRI, the concordance between TBx and SBx in detecting csPCa was substantial, and it was almost perfect in the subgroup of patients with PSA > 10 ng/mL. Our study showed that TBx should be considered complementary to SBx in patients with suspicious DRE.



While in the pre-PSA era, DRE was the most widely used diagnostic test to detect PCa, the introduction of PSA testing significantly decreased the number of PCa diagnosed due to suspicious DRE alone [12]. In detail, in patients with PSA < 2 ng/mL, suspicious DRE showed a PPV of 5–30% [13]. However, in patients with elevated PSA, the PPV of positive DRE reached a value of 48.6% compared with 22.4% in those with negative DRE [14,15]. Moreover, suspicious DRE was shown to be an independent predictor of high-grade PCa [16,17]. Conversely, in 2018, a meta-analysis including 7 studies and 9241 patients reported a pooled PPV and NPV of 41% and 64%, respectively, thereby supporting no routine use of DRE for PCa detection [18].



DRE is still recommended by international guidelines, and palpable suspicious lesions represent a strong indication to perform prostate biopsy with or without previous mpMRI [2]. A recent population-based PCa screening study reported a 10.9% of men with suspicious DRE estimating a sensitivity of 28% and specificity of 93% for predicting csPCa among men with PSA > 3 ng/mL [19].



Only a few studies investigated the utility of mpMRI and TBx in the setting of biopsy-naïve patients with suspicious DRE. In a recent systematic review investigating the PPV of PI-RADS criteria to detect csPCa, Mazzone et al. reported that only 50% of selected studies reported DRE status, and palpable lesions were reported in approximately 16% of cases. However, the authors did not report subgroup analysis according to DRE status [3].



In 2019, Morote et al. analyzed a series of 768 patients who underwent TBx for suspicious lesions PI-RADS > 1 combined with 12-core SBx. The authors concluded that mpMRI was not beneficial to men with PSA ≥ 10 ng/mL and suspicious DRE. In this subgroup of 51 patients, mpMRI could avoid only 2.5% of unnecessary initial biopsies and no repeat biopsy. Moreover, TBx did not increase the number of csPCa already detected by SBx [7]. In our study including naïve-biopsy patients, the use of mpMRI could avoid 20% of unnecessary biopsies. However, our data confirmed that in patients with PSA > 10 ng/mL and suspicious DRE, the use of mpMRI and TBx did not offer any advantage in detecting csPCa or aggressive tumours compared with SBx.



In 2021, Omri et al., analyzing a cohort of 91 patients, showed a significantly higher detection rate of csPCa with TBx compared with SBx in patients with both normal and suspicious DRE. The authors highlighted that the contribution of mpMRI and TBx was more pronounced in patients with negative DRE compared with those with suspicious DRE. However, they supported the combined use of TBx and SBx in patients with suspicious DRE [8]. Our data in patients with suspicious DRE apparently support this strategy, especially if PSA is ≤10 ng/mL.



Several diagnostic studies reporting on DRE status did not clarify the definition of suspicious DRE. Moreover, the accuracy of DRE might be strongly influenced by the operator’s experience. Therefore, the strict definition of suspicious DRE and the inclusion of only cases evaluated by a single expert urologist should be considered as a strength of our study. Moreover, mpMRI image analysis was performed by a single expert radiologist. Notably, in order to reflect the routine clinical practice and to increase the generalizability of the findings of the present study, mpMRI images and biopsy specimens were not re-reviewed. Moreover, the use of transperineal prostate biopsy may represent a further strength of the present study considering literature data and international guidelines supporting the use of transperineal over transrectal route [2].



A potential limitation of the present study could be the use of cognitive instead of fusion TBx. However, in a systematic review, Wegelin et al. showed no difference between fusion and cognitive TBx in PCa detection rate [20]. In 2018, Monda et al., analyzing a series of 510 patients, showed no significant difference between the diagnostic ability of cognitive and fusion TBx for detecting csPCa [21]. Similar results were reported by Turkay et al. in 2020 in a study comparing men receiving fusion or cognitive TBx [22]. Moreover, Hayes et al. observed similar PCa detection rates between fusion and cognitive TBx, except for anteriorly located tumours [23]. Conversely, Yamada et al. reported the detection superiority of software-assisted MRI/ultrasound fusion TBx compared with cognitive TBx, above all in smaller lesions [24]. However, software-assisted TBx is likely to be more expensive compared with cognitive sampling [25]. Additionally, in our study, the number of targeted cores was not standardized and ranged between 1–3 according to the lesion size and operator’s choice. Other potential limitations include the retrospective and single-centre design and the relatively small sample size potentially influencing the comparison between different subgroups.




5. Conclusions


Negative mpMRI (PI-RADS v2.1 categories 1 or 2) in patients with DRE suspicious for cancer could be associated with a high percentage of negative prostate biopsy or detection of insignificant PCa. Theoretically, performing mpMRI in patients with suspicious DRE could avoid roughly 21% of unnecessary biopsies at the cost of missing approximately 6% of csPCa cases.



TBx for PI-RADS v2.1 ≥ 3 categories had the same yield as SBx. Moreover, the concordance between TBx and SBx was almost perfect in the subgroups of patients with PSA > 10 ng/mL. Therefore, based on our findings, mpMRI and TBx complement SBx in detecting csPCa in patients with suspicious DRE and PSA > 10 ng/mL.
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Figure 1. Accuracy of PSA, PSA density and mpMRI to predict clinically significant prostate cancer (overall cohort). mpMRI = multiparametric MRI. 






Figure 1. Accuracy of PSA, PSA density and mpMRI to predict clinically significant prostate cancer (overall cohort). mpMRI = multiparametric MRI.
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Figure 2. Accuracy of PSA, PSA density and mpMRI to predict aggressive prostate cancer (overall cohort). mpMRI = multiparametric MRI. 






Figure 2. Accuracy of PSA, PSA density and mpMRI to predict aggressive prostate cancer (overall cohort). mpMRI = multiparametric MRI.
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Table 1. Clinical characteristics of the 199 patients with digital rectal examination suspicious for cancer included in the present analysis.






Table 1. Clinical characteristics of the 199 patients with digital rectal examination suspicious for cancer included in the present analysis.









	Variable
	Value





	Median (IQR) age (years)
	68 (63–74)



	Median (IQR) serum PSA level (ng/mL)
	7.9 (5.3–13.5)



	PSA categories, n (%)

	-

	
≤10 ng/mL




	-

	
10.1–20 ng/mL




	-

	
>20 ng/mL






	

127 (63.8%)

46 (23.1%)

26 (13.1%)



	Median (IQR) prostate volume (cc)
	50 (40–67)



	Median (IQR) PSAD (ng/mL/cc)
	0.16 (0.08–0.28)



	PSAD categories, n (%)

	-

	
≤0.15 ng/mL/cc




	-

	
>0.15 ng/mL/cc






	

96 (48.2%)

103 (51.8%)



	PI-RADS v2.1 categories, n (%)

	-

	
1–2




	-

	
3




	-

	
4




	-

	
5






	

46 (23.1%)

18 (9%)

73 (36.7%)

62 (31.2%)







IQR = interquartile range; PI-RADS = Prostate Imaging—Reporting and Data System; PSAD = PSA density.













 





Table 2. PI-RADS v2.1 categories stratified according to PSA, PSAD with a cut-off of 0.15 ng/mL/cc, and the median size of the index lesion.






Table 2. PI-RADS v2.1 categories stratified according to PSA, PSAD with a cut-off of 0.15 ng/mL/cc, and the median size of the index lesion.





	

	
PSA (ng/mL)

	

	
PSAD (ng/mL/cc)

	

	
Size of the Index Lesion (mm)

	






	
PI-RADS v2.1 categories

	
≤10

	
10.1–20

	
>20

	
p value

	
≤0.15

	
>0.15

	
p value

	
Median (IQR)

	
p value




	
1–2

(n = 46)

	
33

(71.7%)

	
9

(19.6%)

	
4

(8.7%)

	
<0.001

	
29

(63%)

	
17

(37%)

	
0.002

	
N.A.

	
<0.001




	
3

(n = 18)

	
11

(61.1%)

	
6

(33.3%)

	
1

(5.6%)

	
11

(61.1%)

	
7

(38.9%)

	
8 (7–12)

	




	
4

(n = 73)

	
55

(75.3%)

	
14

(19.2%)

	
4

(5.5%)

	
38

(52.1%)

	
35

(47.9%)

	
12 (10–15)

	




	
5

(n = 62)

	
28

(45.2%)

	
17

(27.4%)

	
17

(27.4%)

	
18

(29%)

	
44

(71%)

	
17 (14–24)

	




	
Total

(n = 199)

	
127

	
46

	
26

	
96

	
103

	
14 (12–18)

	








IQR = interquartile range; PI-RADS = Prostate Imaging—Reporting and Data System; PSAD = PSA density.













 





Table 3. Correlation between PI-RADS v2.1 categories and prostate biopsy outcomes.
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PI-RADS v2.1 Categories

	
Prostate Biopsy Outcomes




	
Negative (%)

	
Positive (Any Cancer) (%)

	
csPCa (%)

	
Aggressive PCa (%)






	
1–2 (n = 46)

	
36 (78.2%)

	
10 (21.7%)

	
5 (10.9%)

	
3 (6.5%)




	
3 (n = 18)

	
14 (77.8%)

	
4 (22.2%)

	
2 (11.1%)

	
0




	
4 (n = 73)

	
25 (34.2%)

	
48 (65.8%)

	
33 (45.2%)

	
6 (8.2%)




	
5 (n = 62)

	
4 (6%)

	
58 (93.5%)

	
51 (82.3%)

	
29 (46.8%)




	
Total (n = 199)

	
79 (39.7%)

	
120 (60.3%)

	
91 (45.7%)

	
38 (19.1%)




	
p value

	

	
<0.001

	
<0.001

	
<0.001








csPCa = clinically significant prostate cancer; PI-RADS = Prostate Imaging—Reporting and Data System; PCa = prostate cancer.













 





Table 4. Multivariable analysis predicting csPCa in the 199 patients with suspicious digital rectal examination.
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	Variables
	Categories
	OR
	95%CI
	p Value





	Age
	continuous
	1.016
	0.975–1.059
	0.45



	PSA
	continuous
	0.999
	0.992–1.007
	0.87



	PSAD
	<0.15 ng/mL/cc

≥0.15 ng/mL/cc
	Referent

2.173
	

1.068–4.423
	0.03



	PI-RADS v2.1 categories
	1–2

3

4

5
	Referent

0.861

6.288

29.515
	

0.148–5.009

2.154–18.354

9.158–95.128
	<0.001







CI = confidence interval; csPCa = clinically significant prostate cancer; OR = odds ratio; PI-RADS = Prostate Imaging–Reporting and Data System; PSAD = PSA density.













 





Table 5. Clinically significant PCa detected in patients with PI-RADS v2.1 ≥ 3 categories who underwent both TBx and SBx.
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SBx

	
Total






	
All cases

(n = 153)

	
TBx

	
Negative or insignificant PCa

	
Clinically significant PCa

	
Total




	
Negative or insignificant PCa

	
67

(91.8%)

	
17

(21.3%)

	
84

(54.9%)




	
Clinically significant PCa

	
6

(8.2%)

	
63

(78.7%)

	
69

(45.1%)




	
Total

	
73

(100%)

	
80

(100%)

	
153




	

	

	
SBx

	
Total




	
Patients with PSA ≤ 10 ng/mL

(n = 94)

	
TBx

	
Negative or insignificant PCa

	
Clinically significant PCa

	
Total




	
Negative or insignificant PCa

	
46

(90.2%)

	
13

(30.2%)

	
59

(62.8%)




	
Clinically significant PCa

	
5

(9.8%)

	
30

(69.8%)

	
35

(37.2%)




	
Total

	
25

(100%)

	
43

(100%)

	
94




	

	

	
SBx

	
Total




	
Patients with PSA > 10 ng/mL

(n = 59)

	
TBx

	
Negative or insignificant PCa

	
Clinically significant PCa

	
Total




	
Negative or insignificant PCa

	
21

(95.5%)

	
4

(10.8%)

	
25

(42.4%)




	
Clinically significant PCa

	
1

(4.5%)

	
33

(91.2%)

	
34

(57.4%)




	
Total

	
22

(100%)

	
37

(100%)

	
59








PCa = prostate cancer; PI-RADS = Prostate Imaging—Reporting and Data System; SBx = systematic biopsy; TBx = targeted biopsy.













 





Table 6. Aggressive PCa detected in the 153 patients with PI-RADS v2.1 ≥ 3 categories who underwent both TBx and SBx.






Table 6. 