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Abstract
Objective To develop an easy-to-use side-specific tool for the prediction of prostate cancer extracapsular extension (ECE) 
using clinical, biopsy, and MRI parameters.
Materials and methods Retrospective analysis of patients who underwent radical prostatectomy preceded by staging mul-
tiparametric MRI of the prostate was performed. Multivariate logistic regression analysis was used to choose independent 
predictors of ECE. Continuous variables were transformed to categorical ones by choosing threshold values using spline 
knots or testing thresholds used in previously described models. Internal validation of the rule was carried out as well as 
validation of other algorithms on our group was performed.
Results In the analyzed period of time, 88 out of 164 patients who underwent radical prostatectomy met inclusion criteria. 
ECE was evidenced at radical prostatectomy in 41 patients (46.6%) and in 53 lobes (30.1%). In the multivariate analysis PSA, 
total percentage of cancerous tissue in cores (%PCa) and maximum tumour diameter (MTD) of Likert 3–5 lesions on MRI 
were independent predictors of ECE. The following rule for predicting side-specific ECE was proposed: %PCa ≥ 15% OR 
MTD ≥ 15 mm OR PSA ≥ 20 ng/mL. Internal validation of the algorithm revealed safe lower confidence limits for sensitivity 
and NPV, proving that model offers accurate risk grouping that can be safely used in decision-making.
Conclusion The rule developed in this study makes ECE prediction fast, intuitive, and side-specific. However, until validated 
externally it should be used with caution.

Keywords Extracapsular extension · Locally advanced prostate cancer · Multiparametric magnetic resonance imaging · 
Nomogram · Predictive model · Prognostic tool

Introduction

Radical prostatectomy (RP) is associated with excellent 
cancer-specific survival rates and constitutes one of the two 
curative standards in patients with organ-confined pros-
tate cancer (PCa). Nerve-sparing technique significantly 
improves postoperative continence and potency. However, in 
patients with extracapsular extension (ECE), nerve-sparing 
RP bears risk of positive surgical margins (PSM). ECE is 
found in 27–36% men of current RP series [1–6]. However, 
unilateral ECE is much more common than bilateral, thus 
one side NVB preservation should be possible in at least 
80% patients [1, 5, 6], provided that information on this fact 
is available before surgery. For these reasons, accurate, side-
specific preoperative ECE prediction is necessary. Utilising 
biopsy and clinical parameters, a number of tools for ECE 
prediction has been developed and successfully validated 
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[2, 5–7]. Simultaneously, the role of multiparametric mag-
netic resonance imaging (MP-MRI) has increased in pre-
operative staging [3]. Radiological assessment of ECE is, 
however, challenged by poorly distinguished direct signs of 
ECE. Instead, indirect parameters such as capsule bulging, 
lesion size, or area of the lesion adhering to the capsule have 
been shown to have higher accuracy. Despite standardiza-
tion [8, 9], the role of experience cannot be overestimated 
[10]. New predictive tools are being developed incorporat-
ing MRI-based parameters into models [4, 11, 12]. Apart 
from accuracy, the ideal tools should be characterized by 
simplicity and prostate side-specificity. Several previous 
studies suggested that maximum tumour diameter (MTD) 
might be used in predicting ECE [13]. Since, according to 
ESUR guidelines, MTD should be reported during every 
MP-MRI evaluation [9], its radiologic measurement can be 
easily implemented in preoperative assessment. Herein we 
developed an easy-to-use side-specific tool for the predic-
tion of ECE based on basic clinical, biopsy, and MP-MRI 
parameters.

Materials and methods

Patients

Patients who underwent radical prostatectomy preceded 
by MP-MRI for staging in years 2012–2014 were included 
into this retrospective analysis. The study was approved 
by institutional review board. MP-MRI was scheduled in 
all patients operated at that time in our department. Both 
urologists and radiologists in our institution were starting 
getting experience in this imaging technique then. In all 
cases, PCa was detected with transrectal ultrasound-guided 
biopsy. None of the patients received androgen deprivation 
therapy or radiotherapy before surgery. Other exclusion cri-
teria were: distant metastases, transurethral resection of the 
prostate, technical issues preventing the MRI interpretation, 
incomplete postprostatectomy pathological report, or lack 
of report from prostate biopsy. The following clinical vari-
ables were identified from medical files: age, clinical tumour 
stage, serum total prostate-specific antigen (PSA), prostate 
volume, and PSA density (PSAD). For each lobe of the pros-
tate number of positive cores, percentage of positive cores, 
percentage of cancer in total biopsy specimen, and Gleason 
score were identified separately. If no cancer was found in 
the lobe at biopsy, all biopsy-derived variables for this side 
were counted as zero. For RP specimen Gleason score, sur-
gical margins status and pathological stage were reported for 
each side separately. All prostate specimens were analyzed 
according to the International Society of Urological Pathol-
ogy guidelines (2005) and the TNM classification.

Image analysis

Staging MP-MRI was performed on a 1.5-T magnetic 
resonance system (Ingenia; Philips Healthcare, Best, The 
Netherlands) characterized by direct digital data sampling 
using a multichannel phased-array coil and an endorectal 
coil filled with air. Examinations consisted of T2-weighted 
MRI, DWI, and dynamic contrast-enhanced imaging 
(DCE-MRI) was carried out according to the ESUR guide-
lines always more than 4 weeks after biopsy. Examina-
tions were evaluated by a single radiologist with limited 
experience in prostate MRI at the beginning of the study, 
while being aware of clinical patient data. The Prostate 
Imaging Reporting And Data System (PI-RADS) was used 
to assess lesions [8]. Every lesion was scored on a 1-to-
5-point scale for T2-weighted MRI, DWI, and DCE-MRI 
separately. Subsequently, an overall score (Likert scale 
1–5), was given for every lesion. ECE was suspected in the 
presence of established MRI criteria such as neurovascular 
bundle asymmetry, obliteration of the rectoprostatic angle, 
irregular bulging of the prostatic contour, tumour signal 
intensity within the periprostatic fat, and overt extracap-
sular tumour. Lesion diameters were assessed each time 
on the T2-weighted sequences. MTD was defined as the 
largest diameter of a lesion. For each side of the prostate, 
the following variables related to the index lesion were 
collected: PI-RADS score, MTD, location, and T3 suspi-
cion as assessed by a radiologist.

Biopsy

Patients were qualified to prostate biopsy based on PSA 
elevation (> 4 ng/mL) or abnormal DRE. Tru-cut biopsy 
was performed systemically and guided with transrectal 
ultrasound. MRI was performed after the biopsy and was 
not used to guide it. In case of suspicious lesion visible in 
TRUS, additional targeted cores were collected.

Histopathology

Prostate biopsy pathological reports were reviewed retro-
spectively. Only reports containing separate information 
for both sides of the prostate on Gleason score, number of 
cores, number of positive cores, and area of biopsy cores 
invaded by cancer were analyzed.

All samples from radical prostatectomy were evaluated 
by a single genitourinary pathologist who was aware of 
clinical information of the patient. Gleason grading was 
performed according to the modified consensus of the 
International Society of Urological Pathology in 2005.
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Statistical analysis

Continuous variables are presented as medians with the 
corresponding interquartile ranges (IQR). Univariate and 
multivariate logistic regression analyses were performed 
to identify predictors of ECE. To identify any nonlinear 
relations with ECE, continuous variables were initially 
analyzed in nonlinear generalized additive models and pre-
sented as splines. In the next step, continuous variables were 
transformed into categorical variables by setting cut-offs. 
Thresholds were defined based on spline knots which were 
identified for most significant gain in predicted ECE risk. 
If more than one knot was present or knot represented wide 
range of variable values, cut-off representing lower value 
was selected to minimalize false negatives. If no nonlinear 
relation was found for variable, already existing cut-offs that 
describe D’Amico risk groups were used (PSA: 10–20 ng/
mL and > 20 ng/mL; GS = 7 and GS ≥ 8). If no nonlinear 
relation with ECE was found and variable is not included in 
D’Amico risk grouping, Youden’s J statistic (J = sensitiv-
ity + specificity − 1) was used for setting threshold value. To 
construct the final model, variables transformed as above 
were used. The independent categorized predictors of ECE 
were identified using multivariate logistic regression analy-
sis. To evaluate calibration of the model Hosmer–Lemeshow 
test was performed and calibration plots were created. Model 
was than adjusted for binary decision rules and clinical algo-
rithm was created. Area under receiver-operating character-
istic (ROC) curve, sensitivity, specificity, positive (PPV) and 
negative predictive value (NPV) of the algorithm, and its 
components were calculated for bootstrapped data to avoid 
any optimistic bias.

To refer accuracy, parameters of our algorithm to other 
tools MSKCC nomogram [6] and recently reported its modi-
fication including MRI data by Feng et al. [12] were vali-
dated in the same patient group.

Analyses were performed using SAS 9.4 software (SAS 
Institute, Cary, USA). The threshold for significance was 
set at P < 0.05.

Results

Of the 164 patients who underwent RP at the designated 
period 88 individuals had MP-MRI performed according 
to the protocol and met other inclusion criteria. Mean age 
was 63.5 years (range 49–83) and mean PSA was 10.5 ng/
mL (IQR = 6.6). In this group, 41 men (46.6%) had ECE 
including 10 with seminal vesicle invasion (11.4%). There 
were three patients (3.4%) with positive lymph nodes. ECE 
was reported in 53 lobes (30.1%). Positive surgical margins 
were reported in 30 patients (34.1%). Suspicious lesions 
(PI-RADS 3-5) in MP-MRI were described in 82 patients 

(93.2%) and 116 lobes (65.9%). Radiological signs suggest-
ing ECE were found in 30 patients (34.1%) and 37 lobes 
(21.0%). Sensitivity, specificity, PPV, and NPV of MP-MRI 
alone in predicting ECE were 41.5%, 88%, 59.5%, and 
77.8% respectively. Detailed clinical characteristics are sum-
marized in Tables 1 and 2.

In the univariate analysis, PSA, PSAD, abnormal DRE or 
TRUS, number of positive cores, percent of positive cores, 
total percentage of cancerous tissue in cores, Gleason score 
≥ 7, suspicion of ECE in MP-MRI, and MTD in MP-MRI 
were significantly associated with ECE (Table 3). In the 
multivariate analysis, PSA, total percentage of cancerous 
tissue in cores, and MTD were independent predictors of 
ECE (Table 3).

Spline analysis revealed that MTD and total percentage 
of cancerous tissue in cores might be associated with ECE 
in a nonlinear pattern (P < 0.03 and P < 0.09, respectively). 
Based on spline knots, cut-offs were identified as 15% for 
total percentage of cancerous tissue and 15 mm for MTD 
(Fig. 1). Since no nonlinear relation with ECE was found for 
PSA, categorization of this variable was based on the cut-off 
that describes D’Amico risk groups. As a result, we propose 
the following rule to predict side-specific ECE:

Since PSA is not side-specific parameter, according to 
the rule PSA ≥ 20 ng/mL should be interpreted as the pres-
ence of ECE in both lobes. In the multivariate analysis this 
composed parameter appeared to be significantly associated 
with ECE (Table 3). Eight patients (8.1%) had PSA ≥ 20 ng/
mL, 53 patients (60.0%) had %PCa ≥ 15% in left or right 
lobe, and 43 patients (48.8%) had MTD ≥ 15 mm in left lobe 
or right lobe.

Hosmer–Lemeshow confirmed goodness of fit (P = 0.49). 
Sensitivity, specificity, PPV, and NPV of the final model 
(bootstrapped data) as well as for MSKCC nomogram and 
MSKCC nomogram integrated with MP-MRI (Feng nomo-
gram) are presented in Table 4.

Discussion

The ECE prediction rule developed in this study is both side-
specific and simple. It is based on the parameters of three 
different tests, thanks to which their values complement each 
other. The calculated accuracy is similar to the more com-
plex nomograms. The tools developed so far mostly present 
the ECE risk as a percent value, which means that cut-off 
value must be also chosen for the risk that we are able to 

high risk of right- /left- side ECE if:

%PCa in right/left biopsy specimen ≥ 15%

OR MTD (MRI) of a lesion Likert 3, 4 or 5 ≥ 15 mm in right/left lobe

OR PSA ≥ 20 ng/mL.
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accept. In contrast, our model gives a dichotomous value. 
Hence, calculating the performance of this test becomes 
also simple. Most of the nomograms either do not allow 

assessing ECE risk selectively for the side, or do not use 
MRI parameters, but only clinical and biopsy-driven.

ECE is the most common of adverse feature found in 
pathology after RP [14]. Patients with ECE are more likely 
to have positive surgical margins [15], recur [16], and die 
from the prostate cancer [17]. Inadequate qualification of 
patients with ECE to nerve-sparing prostatectomy increases 
the risk of PSM and results in need for adjuvant or salvage 
radiotherapy. For this reason, whenever ECE is suspected, 
wider dissection, possibly with resection of neurovascular 
bundles, is recommended. To improve preoperative risk 
assessment, numerous nomograms have been developed. 
Partin tables which included PSA, Gleason score, and clini-
cal stage was the first tool developed to estimate risk of non-
organ-confined PCa. However, the tables were not able to 
distinguish unilateral from bilateral ECE [7]. This issue was 
solved in other side-specific tools based on biopsy, PSA, 
and DRE results [1, 2, 5, 6]. The main advantage of first 
studies is their sample size and extensive external valida-
tion, whereas not implementing radiological data remains 
the main limitation.

Simultaneously with ECE predictive tools development 
quality of MP-MRI reporting improved which made it pos-
sible to include MRI in active surveillance protocol [18] and 

Table 1  Clinical and pathological characteristics of the patients

PSA prostate-specific antigen (ng/mL), PSAD prostate-specific anti-
gen density (ng/mL2), cT clinical stage (DRE/TRUS), ECE extraca-
psular extension, MRI magnetic resonance imaging, pT pathological 
stage, PSM positive surgical margins;

Variables No. of patients (%)

PSA
 < 4 6 (6.8%)
 < 10 62 (70.5%)
 10–20 19 (21.6%)
 > 20 7 (8%)

Unilateral cancer 41 (46.6%)
Bilateral cancer 47 (53.4%)
Biopsy Gleason score
 ≤ 6 41 (46.6%)
 3 + 4 26 (29.5%)
 4 + 3 10 (11.4%)
 8 7 (8%)
 ≥ 9 4 (4.5%)

PSAD
 < 0.15 25 (28.4%)
 0.15–0.2 32 (36.4%)
 > 0.2 31 (35.2%)

Clinical stage (DRE and TRUS)
 cT1c 24 (27.3%)
 cT2–3 64 (72.7%)

Likert 3–5 lesion in MRI
 Total 82 (93%)
 Unilateral 24 (29.3%)
 Bilateral 58 (70.7%)

ECE in MRI
 Total 30 (34.1%)
 Unilateral 23 (26.1%)
 Bilateral 7 (8.0%)

pT
 pT2a-b 18 (20.5%)
 pT2c 29 (33.0%)
 pT3a 31 (35.2%)
 pT3b 7 (8.0%)
 pT3bN1 3 (3.4%)

PSM 30 (34.1%)
Final Gleason Score
 ≤ 6 16 (18.2%)
 3 + 4 33 (37.5%)
 4 + 3 18 (20.5%)
 8 14 (15.9%)
 ≥ 9 7 (8.0%)

Table 2  Preoperative and postoperative characteristics of tumour or 
cancer

ECE extracapsular extension, %CaP percentage of cancer in biopsy 
cores, T+ tumour found on specific examination, MTD maximum 
tumour diameter, MRI magnetic resonance imaging
a Lesions classified 3, 4, or 5 on Likert scale

Variable Number (%)

No of lobes (sides) 176
Preoperative
 Cancer present 128 (72.7%)
 %CaP ≥ 15% 61 (35.3%)
 Gleason score (biopsy)
  3 + 3 68 (38.9%)
  3 + 4 34 (19.4%)
  4 + 3 11 (6.3%)
  8 or higher 15 (8.5%)

 T + (MRI)a 116 (65.9%)
 MTD (MRI) ≥ 15 mma 51 (29.0%)
 ECE (MRI) 37 (21.0%)

Postoperative
 Cancer present 144 (81.8%)
 ECE (+) 53 (30.1%)
 Gleason score (postoperative)
  3 + 3 25 (14.2%)
  3 + 4 57 (32.4%)
  4 + 3 27 (15.3%)
  8 or higher 35 (19.9%)
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Table 3  Univariate and 
multivariate analyses of clinical 
and pathological factors that 
predict side-specific prostate 
cancer extracapsular extension

OR odds ratio, AUC  area under curve, CI confidence interval, PSA prostate-specific antigen (ng/mL), 
PSAD prostate-specific antigen density (ng/mL2), cT+ tumour found on digital rectal examination or tran-
srectal ultrasound, ECE extracapsular extension, MRI magnetic resonance imaging, GS Gleason Score, 
MTD maximum tumour diameter in MRI (mm), NS not significant
a Side-selective variables, bOR normalized to 1 SD, cmultivariate model based on independent basic model 
variables that were categorized

Variables Univariate Multivariate

ORb (95% CI) p AUC ORb (95% CI) p

Initial model
 PSA 2.9 (1.7–5.0) 0.0002 0.660 3.1 (1.5–6.3) 0.0005
 cT+a 3.0 (1.5–6.4) 0.0032 0.627 NS
 No. of positive  coresa 1.8 (1.4–2.4) < 0.0001 0.711 NS
 % of positive  coresa 2.4 (1.6–3.4) < 0.0001 0.724 NS
 % of cancer in  coresa 2.5 (1.8–3.6) < 0.0001 0.761 2.2 (1.5–3.5) < 0.0001
 GSa 2.2 (1.4–3.3) 0.0004 0.682 NS
 ECE on  MRIa 5.1 (2.4–11) < 0.0001 0.647 NS
 MTDa 2.6 (1.8–3.9) < 0.0001 0.753 1.8 (1.2–2.9) 0.006

Final  modelc

 MTD ≥ 15 mma 7.8 (3.3–18.9) < 0.0001
 % of cancer in cores ≥ 15%a 6.9 (2.9–16.3) < 0.0001
 PSA 10–20 ng/mL 1.4 (0.5–3.6) NS
 PSA ≥ 20 ng/mL 16.6 (2.6–105) 0.0028
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Fig. 1  Splines for continuous predictors of extracapsular extension
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surgical planning [3, 9]. Since, in patients without suspicious 
lesions in MP-MRI, the risk of clinically significant PCa is 
low, MP-MRI has potential to significantly reduce overtreat-
ment [19]. In patients considered for radical treatment, on 
the other hand, supplementing standard T2-weighted images 
with diffusion-weighted imaging (DWI) not only reduces 
biopsy sampling error [20], but offers additional assessment 
of tumour aggressiveness [21] and improves staging accu-
racy [4, 22]. It has been proved that decrease of apparent 
diffusion coefficient (ADC) is associated with harbouring a 
poorly differentiated cancer independently of biopsy charac-
teristics [23]. Moreover, ADC seems to correlate negatively 
with cancerous tissue volume marking large lesions [24].

Advances in functional MRI imaging reduced clinical 
role of previously developed clinical prognostic models. 
Gupta et al. pointed out that MP-MRI outperformed Partin 
tables in tumour staging and might reach 90% NPV for rul-
ing out pT3 [25]. Recent metanalysis indicates, however, that 
staging based on MRI alone lacks sensitivity in detecting 
ECE; thus, it can miss many pT3 tumours [26]. Moreover, 
what can be troublesome in defining utility of staging MP-
MRI is its dependence on tumour size and location [27], 
additional modalities used [4, 22], technical aspects of 
the scanner [22, 28, 29], use of endorectal coil [30], and, 
most importantly, experience of the radiologist [31, 32]. 
Aforementioned factors limit the use of MP-MRI alone in 
predicting ECE. Instead, MP-MRI possesses great poten-
tial to complement the classic clinical parameters used in 
preoperative staging. It is apparent that MRI has ability to 

supplement clinical data and improve prediction accuracy on 
nomograms [11, 12, 33]. Feng et al. reported that both Partin 
tables and MSKCC nomogram by Ohori et al. can improve 
their accuracy by adding MP-MRI parameters with AUC 
increasing from 0.85 to 0.92 and 0.86 to 0.94, respectively 
[12]. Accuracy of both basic models in the study is worth 
noting as it is relatively high among the existing studies [1, 
6]. In our cohort, MSKCC nomogram expressed AUC of 
0.794 increasing to 0.816 after supplementing MP-MRI 
using model by Feng et al. (http://www.cedar s-sinai .edu/
Patho logic ECE) which corresponds with aforementioned 
literature data. Chen et al. updated Ohori and Partin mod-
els with ECE risk score by ESUR observing AUC 0.851 
for the final model [11]. Recently Morlacco et al. reported 
that using staging MP-MRI as adjunct for Partin tables and 
Cancer of the Prostate Risk Assessment (CAPRA) estimates 
increases its AUC from 0.6106 to 0.7327 and from 0.6907 
to 0.7701, respectively [33].

PCa staging with MP-MRI alone is highly dependent 
on radiologist’s experience [31, 32]. Expert radiologist can 
reach sensitivity of over 80% with 96% NPV (non-side-spe-
cific), while a colleague from the same institution without 
experience can be less accurate than DRE [31]. The initial 
lack of experience in prostate MP-MRI reading may be a 
reason why in our study MTD was found to be much more 
informative than radiological signs of ECE in multivariate 
analysis. Although lesion size is often underestimated [9], 
MTD measurement seems to be less subjective than radi-
ologist judgment on tumour local spread. Largest tumour 

Table 4  Sensitivity, specificity, PPV, and NPV of our algorithm in the internal validation using bootstrap method and of Ohori and Feng nomo-
grams applied to our group in predicting cancer extracapsular extension

PPV positive predictive value, NPV negative predictive value, CI confidence interval, ECE extracapsular extension, MTD maximum tumour 
diameter
a ECE present at the specific prostate side if: MTD ≥ 15 mm (side-specific) OR % cancer in cores ≥ 15% (side-specific) OR PSA ≥ 20 ng/mL (not 
side-specific)

Sensitivity (95% CI) Specificity (95% CI) PPV (95% CI) NPV (95% CI)

Model internal validation, bootstrap n = 200
 Modela 91% (83–92) 74% (65–98) 54% (44–65) 94% (89–99)

ECE probability cut-off (%) Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Performance of other models in our group
 Ohori (6) ≥ 10 98 35 37 97

≥ 20 71 69 47 86
≥ 30 57 80 52 83
≥ 40 55 85 59 83
≥ 50 40 92 65 80

 Feng (11) ≥ 10 71 80 58 88
≥ 20 67 83 61 87
≥ 30 57 89 67 84
≥ 40 52 90 69 83
≥ 50 43 92 67 80

http://www.cedars-sinai.edu/PathologicECE
http://www.cedars-sinai.edu/PathologicECE
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diameter has been also previously described as potential 
pathologic predictor of disease recurrence and local spread 
[13, 34].

In this retrospective study, we aimed at defining clear 
group at risk of ECE that could aid decision-making in 
qualification for side-specific nerve-sparing, focal treat-
ment, or active surveillance. To fulfil this aim and provide 
easy clinical implementation, we categorized PSA that was 
an independent predictor of ECE using thresholds accord-
ing to D’Amico grouping. Using high-risk PSA and cut-offs 
for MTD and total percentage of cancer in cores defined 
during non-linearity analysis, we developed a simple rule 
for predicting side-specific ECE. Internal validation of the 
algorithm revealed safe lower confidence limits for sensi-
tivity (82.6%) and NPV (89.2%). Since lower confidence 
limits simulate most pessimistic clinical performance, we 
assume that model provides accurate risk grouping that can 
be safely used in decision-making. Validation of MSKCC 
without and with MP-MRI yielded high sensitivity (71% 
and 67% respectively) and NPV (86% and 87% respectively) 
when 20% risk threshold was attached. After supplementing 
Ohori nomogram with imaging staging, the gain was visible 
in specificity (69% vs 83%) which again confirms that great-
est value of MRI lies at reducing false positives.

Concluding these results, it should be emphasized that our 
algorithm does not seem to be inferior neither to MSKCC 
side-specific nomogram [6] nor to its recent update by Feng 
et al. [12], yet offers easier clinical application. The rule 
based on three conditions gives straightforward outcome 
suggesting the presence or lack of ECE, whereas nomograms 
can be hard to drive decisions when percentage of risk is 
within “grey zone”. However, any categorical statements 
are premature as our study is based on a limited number of 
patients from a single institution. Retrospective design pre-
disposes to selection bias. Biopsy technique (systemic and 
targeted if required) may also affect results. Both increased 
and decreased numbers of cores collected may affect the 
significance of PCa percentage in biopsy. It seems that future 
developments should resolve this problem [1–3, 5, 6, 12, 
33]. Due to analyzed period (2012–2014), ISUP 2005 Glea-
son score and PIRADS v1 were used in predictive analysis 
which might cause relatively low predictive value of this 
variable. High rate of biopsy Gleason score 3 + 3 and much 
higher final Gleason score suggest that mapping biopsy is 
insufficient for reliable assessment of tumour aggressive-
ness. Implementation of prebiopsy MRI and targeted biopsy 
should improve this issue. Finally, our study lacks external 
validation, and thus, future investigation is needed to mini-
mize overfitting and validate its clinical performance.

Take Home Message The rule developed in this study makes 
ECE prediction fast, intuitive, and side-specific. However, 
until validated externally, it should be used with caution.
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