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Purpose: Cribriform pattern has recently been recognized as an important independent risk factor for prostate
cancer (PCa) outcome. This study aimed to identify the association of quantifiable prostate magnetic resonance
imaging (MRI) parameters with any and large cribriform pattern at radical prostatectomy (RP) specimens.
Methods: Preoperative prostate MRI's from 188 men undergoing RP between 2010 and 2018 were retrospectively
acquired. RP specimens of the patients were revised for Gleason score (GS), and presence of any and large
cribriform pattern. MRI parameters such as MRI visibility, PI-RADS score, lowest apparent diffusion coefficient
(ADC) value, lesion size, and radiologic extra-prostatic extension (EPE) were reviewed. The association of
prostate MRI parameters for presence of any and large cribriform pattern at RP was analysed using logistic
regression.

Results: 116/188 (61.7%) PCa patients had any cribriform and 36,188 (19.1%) large cribriform pattern at RP.
171/188 (91.0%) men had MRI-visible lesions; 111/116 (95.7%) tumours with any and 36,/36 (100%) with large
cribriform pattern were visible at MRI. PCa with any and large cribriform pattern both had lower ADC values
than those without (p < 0.001). In adjusted analysis, lowest ADC value was as an independent predictor for any
cribriform (Odds Ratio (OR) 0.2, 95% Confidence Interval (CI) 0.1-0.8; p = 0.01) and large cribriform pattern
(OR 0.2, 95% CI 0.1-0.7; p = 0.01), while other parameters were not.

Conclusions: The majority of PCa with cribriform pattern at RP were visible at MRI, and lowest ADC value was an
independent predictor for both any and large cribriform pattern.

1. Introduction 5 cancer generally undergo active treatment [1-3]. Despite being

considered as intermediate risk, men with GG2 (GS 3 + 4) cancer have

Prostate cancer (PCa) is amongst the most common cancers world-
wide impacting on healthcare and quality of life. Risk stratification is
critical in PCa management, as not all men with PCa need treatment. The
biopsy-derived Gleason score (GS)/ Grade group (GG) is the most
important parameter for PCa risk stratification. Men with GG1 (GS 3 +

variable outcome. Active treatment is offered to most of these patients,
while an increasing number of GG2 men is now also considered to be
candidate for surveillance [4].

Invasive cribriform and intraductal carcinoma (CR/IDC) have been
recognized as independent pathological factors for shorter biochemical

3) tumours are mostly eligible for surveillance, while patients with GG3- recurrence-, metastasis- and disease specific-free survival [5-8].
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RADS, Prostate Imaging-Reporting and Data Systems; T2W, T2 weighted; DWI, Diffusion weighted; ADC, Apparent diffusion coefficient; DCE, Dynamic contrast-
enhanced; ACR, American College of Radiology; EPE, Extra-prostatic extension; PSA, Prostate specific antigen; PSAD, Prostate specific antigen density; IQR,
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Furthermore, in RP specimens large expansile cribriform pattern is
associated with more frequent extra-prostatic extension, positive lymph
nodes and biochemical recurrence than small cribriform pattern [9].
Therefore presence of cribriform architecture in biopsy GG2 men is
nowadays an important exclusion criterion for active surveillance [4].

Multiparametric magnetic resonance imaging (mpMRI) has rapidly
been adopted in PCa diagnosis because of its high sensitivity for clini-
cally significant PCa. Apart from providing lesion-based assessment via
the Prostate Imaging-Reporting and Data Systems (PI-RADS) score, it
also supports pre-operative decision-making in PCa patients [10,11].
The accuracy of PCa detection significantly increases with mpMRI-
directed targeted biopsy and upgrading of biopsy specimens is less
likely with this approach [12-14]. Recent publications showed that
cribriform architecture occurs more frequently in men with PI-RADS
score 5 lesions [15,16]. Furthermore, mpMRI Apparent Diffusion Coef-
ficient (ADC) values have been inversely correlated with tumour
aggressiveness [17].

PCa is a heterogeneous and multifocal disease, which often leads to
biopsy sampling errors and underestimation of true tumour aggres-
siveness. This is not only reflected in Gleason grading discordances, but
also in the detection of cribriform pattern which is missed in about half
of cases [18,19]. Since GG2 men without cribriform pattern (favourable
intermediate risk) are considered eligible for active surveillance, false
cribriform-negative biopsies could result in undertreatment of the PCa
patients. Therefore, identification of cribriform pattern is important for
accurate individual risk stratification and treatment.

Up to now, few studies have focused on identifying mpMRI param-
eters for overall cribriform pattern, without discriminating large and
small cribriform size. The aim of this study is to identify independent
pre-operative mpMRI parameters associated with any and large cribri-
form pattern in PCa patients who underwent RP for their disease.

2. Materials and methods
2.1. Patient selection

This study included 188 consecutive patients who had undergone
mpMRI and RP for prostate adenocarcinoma without prior therapy in
our institute between 2010 and 2018. The study was approved by the
institutional Medical Research Ethics Committee (MEC-2020-0998).

2.2. Pathological evaluation

RP specimens were fixed in neutral-buffered formalin, after which
they were sectioned transversely and entirely embedded for diagnostic
purposes. All RP specimens were reviewed in joint sessions by two in-
vestigators (EH, GvL), blinded to clinical outcome. For each specimen,
the following features were recorded: GS and GG according to the 2014
ISUP/ 2016 WHO recommendations, pT-stage according to the Amer-
ican Joint Committee on Cancer (AJCC) TNM 8th edition, surgical
margin status and presence of cribriform architecture. Cribriform ar-
chitecture encompassed both invasive cribriform and intraductal carci-
noma (IDC) lesions. Large cribriform pattern was defined as having a
diameter of at least twice the size of adjacent pre-existent normal glands,
and could either represent one large well defined cribriform field or a
confluent cribriform area. In case of multifocality, we only monitored
the characteristics of the index tumour defined as the tumour with the
highest grade, stage, or volume. Tertiary patterns occupying < 5% of the
tumour volume and IDC were not included in the GG.

2.3. MRI protocol

3.0 Tesla mpMRI (Discovery MR750, General Electrics, WI, USA) was
used in 169 (89.9%) men prior to RP, and 1.5 Tesla (Discovery MR450,
General Electrics, WI, USA) in 19 (10.1%) patients. 3.0 Tesla and 1.5
Tesla mpMRI’s were both included in order to increase the sample size.
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Each patient received protocolized intramuscular 20 mg Buscopan
(Boehringer, Ingelheim, Germany) administration before imaging. Ac-
quired mpMRI images were taken compliant to PI-RADS 2019 guidelines
with T2 weighted (T2W), diffusion weighted (DWI), and dynamic
contrast-enhanced (DCE) sequences (Supplementary Table 1).

2.4. Radiological evaluation

Pre-operative mpMRI's were reviewed in joint sessions by NS
(researcher, 2 years of experience) and IS (radiologist, 13 years of
experience), both blinded to clinical and pathological outcome, ac-
cording to PI-RADS v2.1 (2019) guidelines [20]. In case of multifocality,
only the index lesion with highest PI-RADS score was taken into account.
In case of multiple lesions with similar PI-RADS scores, the lesion with
the highest diameter was registered. Quantifiable lesion parameters
such a) longest diameter of the lesion, b) capsular contact length, c)
radiological stage, and d) minimum ADC values were assessed for the
index tumour with a unit of measurement of 10°°mm?/s. Lowest ADC
values were assessed manually by the regional measurement tools of
VuePACS server (Carestream/Philips, Best, The Netherlands), at the
region of interest, where index tumour location overlapped on axial
T2W, DWI and ADC images. Then, the measurements were validated by
computerized calculation. ADC images of 34 patients (18.1%) could not
be retrieved due to low imaging quality of DWI sequences and these
patients were excluded from analysis of ADC values. In addition to PI-
RADS score, the following quantifiable extra-prostatic extension (EPE)
parameters acknowledged by the American College of Radiology (ACR)
were assessed in axial T2W images: a) capsular abutment, b) capsular
bulging, c) capsular irregularity, d) capsular breakthrough, e) radius of
invasion, f) neurovascular bundle asymmetry, g) seminal vesicle inva-
sion, and h) bladder neck invasion. Information collected from quanti-
fiable EPE parameters were gathered in a 4-tier EPE Likert scale of 1) not
likely EPE, 2) equivocal (EPE < 1 mm), 3) EPE likely (between 1 and 3
mm), and 4) highly likely (EPE > 3 mm)[20].

2.5. Statistical analysis

Continuous variables with normal distribution were analysed using
the Student’s t-test and continuous variables without normal distribu-
tion using Mann-Whitney or Kruskal-Wallis test. Pearson’s chi square
(Xz) or Fisher’s exact test was used to compare categorical parameters.
The predictive value of pre-operative mpMRI parameters for both any
and large cribriform pattern at RP was estimated by uni- and multi-
variable logistic regression analysis. Results were considered significant
when the two-sided p-value was < 0.05. Statistics were performed with
IBM SPSS Statistics 25 (IBM, Chicago, IL, USA) and R version 4.1.1 (R,
Vienna, Austria).

3. Results
3.1. Clinicopathological characteristics

The median age at time of RP was 65.7 years (Interquartile Range
(IQR) 60.9-70.4) and the median prostate specific antigen (PSA) level
was 8.7 ng/mL (IQR 6.4-14.8). Out of 188 RP specimens, cribriform
architecture was observed in 116 (61.7%) men, of whom 36/116
(19.1%) had large cribriform pattern (Table 1). Cribriform architecture
was observed in 16.0% GG1, 57.1% GG2, 100% GG3, 80.0% GG4, and
78.9% GG5 tumours. Large cribriform pattern was observed in 0% GG1,
7.6% GG2, 51.7% GG3, 40.0% GG4, and 47.4% GG5 tumours. Patho-
logical tumour stage was 46.8% pT2, 39.9% pT3a, and 13.3% pT3b.
Positive surgical margins (PSM) and metastatic disease at pelvic lymph
node dissection (PLND) were observed in 37.7% and 9.6%, respectively.
GG was associated with age, cribriform architecture, pT-stage and
lymph node metastasis.
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Table 1
Clinicopathologic characteristics of the radical prostatectomy (RP) patients stratified by Grade Group (GG).
Total n = 188 GGl n =25 GG2n =105 GG3 n =29 GG4n =10 GG5n =19 p-value

Age (IQR) 65.7 (60.9-70.4) 61.7(57.3-66.9) 65.9 (61.2-69.4) 65.6 (59.7-70.0) 68.9 (65.3-72.4) 70.5 (64.7-74.1) 0.003"
PSA (IQR) 8.7 (6.4-14.8) 7.8(5.6-10.2) 8.9 (6.5-14.0) 11.6 (6.8-19.0) 11.2 (5.0-17.0) 8.40 (5.4-17.6) 0.20"
Any CR 116 (61.7%) 4 (16.0%) 60 (57.1%) 29 (100%) 8 (80.0%) 15 (78.9%) <0.001°
Large CR 36 (19.1%) 0 (0%) 8 (7.6%) 15 (51.7%) 4 (40.0%) 9 (47.4%) <0.001°
pTNM <0.001°
T2 88 (46.8%) 18 (72.0%) 55 (52.4%) 6 (20.7%) 5 (50.0%) 4 (21.1%)
T3a 75 (39.9%) 7 (28.0%) 41 (39.0%) 14 (48.3%) 4 (40.0%) 9 (47.4%)
T3b 25 (13.3%) 0 (0%) 9 (8.6%) 9 (31.0%) 1 (10.0%) 6 (31.6%)
PSM 71 (37.7%) 8 (32.0%) 34 (32.4%) 15 (51.7%) 4 (40.0%) 10 (52.6%) 0.46"
LN meta 18 (9.6%) 0 (0%) 5(4.8%) 8 (27.6%) 1 (10.0%) 4 (21.1%) 0.001°

2 Kruskal-Wallis test, "Chi-square test, IQR: Interquartile Range, PSA: Prostate specific antigen, CR: Cribriform, PSM: Positive surgical margin, LN meta: lymph node

metastasis.

3.2. Quantifiable mpMR imaging characteristics

Prostate mpMRI identified 171/188 PCa’s with a sensitivity of 90.9%
(95% Confidence Interval (CI) 86.7-94.5). PI-RADS assessment showed
9.0% score 2, 5.9% score 3, 28.2% score 4, and 56.9% score 5. Higher PI-
RADS scores were significantly associated with increasing GG (p = 0.04)
and pT-stage (p < 0.001). 19.1% men had EPE Likert scale 1, 38.8% had
scale 2, 24.5% scale 3, and 8.5% scale 4, respectively. Radiological
tumour stage was rT2 in 65.4% and rT3 in 23.9% men, while no tumour
was visible (rT1) in 10.6% men. Neither Likert scale nor radiological
staging were significantly associated with GG, while tumour visibility (p
= 0.001), increasing PI-RADS score (p < 0.001) and lowest ADC values
(p = 0.04) all were (Supplementary Table 2).

3.3. MpMRI features of tumours with cribriform architecture

Table 2 summarizes the comparative mpMRI features of any and
large cribriform lesions to the ones without these patterns. High PSAD
was significantly associated with any cribriform growth (p = 0.02),
while it did not reach conventional levels of significance for large
cribriform pattern (p = 0.07). MpMRI identified 111 out of 116 index
tumours with cribriform architecture, resulting in a detection rate of
95.7% (95% CI 89.7-98.4), and it’s presence was significantly associ-
ated with mpMRI visibility (p = 0.004). Out of 116 patients with any
cribriform pattern, 5 (4.3%), 6 (5.2%), 29 (25.0%), 76 (65.5%) had PI-
RADS scores 2, 3, 4 and 5 (p = 0.005), respectively. As for the 36

patients with large cribriform pattern, 9 (25.0%) and 27 (75.0%) had PI-
RADS score 4 and 5 (p = 0.025), respectively. Maximum diameter of the
index lesion was significantly associated with large cribriform pattern
(19.5 mm, IQR 14.3-25.8 versus 16.0 mm, IQR 12.2-21.2p = 0.02), but
did not reach significance (p = 0.09) for presence of any cribriform
pattern. EPE Likert scale was significantly associated with both any
cribriform (p = 0.003) and large cribriform pattern (p = 0.005). Tu-
mours with any and large cribriform pattern both had higher radiolog-
ical T-stage (p < 0.001). Any and large cribriform positive cancers had
lower (p < 0.001) ADC values on MRI than tumours without cribriform
pattern. In particular, GG2patients with any (p < 0.001) and large
cribriform (p = 0.04) pattern had significantly lower ADC values
(Fig. 1). Among the individual quantifiable radiologic EPE parameters,
capsular abutment (p = 0.02), capsular breakthrough (p = 0.002) and
neurovascular bundle asymmetry (p = 0.01) were significantly associ-
ated with any cribriform pattern. Capsular abutment (p = 0.01), tumour
bulging (p < 0.001), capsular line irregularity (p = 0.047), capsular
contact length (p = 0.002), capsular breakthrough (p = 0.01), neuro-
vascular bundle asymmetry (p = 0.02) and seminal vesicle invasion
were all significantly associated with large cribriform pattern. The as-
sociation of individual quantifiable radiologic EPE parameters with any
and large cribriform are shown in Supplementary Tables 3 and 4,
respectively.

Table 2
Prostate magnetic resonance imaging (MRI) parameters stratified by any cribriform and large cribriform pattern at radical prostatectomy (RP) specimen.
No CRn = 72 Any CR+n =116 p-value Large CR-n = 152 Large CR+n = 36 p-value
(38.3%) (61.7%) (80.9%) (19.1%)
PSAD (IQR) 0.21 (0.14-0.30) 0.26 (0.17-0.41) 0.02" 0.24 (0.15-0.37) 0.32 (0.20-0.39) 0.07°
PI-RADS 0.005° 0.025°
2 12 (16.7%) 5 (4.3%) 17 (11.2%) 0 (0.0%)
3 5 (6.9%) 6 (5.2%) 11 (7.2%) 0 (0.0%)
4 24 (33.3%) 29 (25.0%) 44 (28.9%) 9 (25.0%)
5 31 (43.1%) 76 (65.5%) 80 (52.6%) 27 (75.0%)
MRI visible 60 (83.3%) 111(95.7%) 0.004° 135 (88.8%) 36 (100.0%) 0.03"
TZ index lesion 13 (18.1%) 18 (15.5%) 0.69° 27 (17.8%) 4 (11.1%) 0.46°
Index lesion longest diameter (IQR, 14.8 (11.5-20.8) 17.20 (13.1-22.1) 0.09" 16.0 (12.2-21.2) 19.5 (14.3-25.8) 0.02°
mm)
EPE Likert scale 0.003" 0.005"
no EPE 16 (22.2%) 20 (17.2%) 17 (11.2%) 0 (0.0%)
EPE < 1 mm 31 (43.1%) 42 (36.2%) 32 (21.1%) 4 (11.1%)
EPE 1 mm-3 mm 11 (15.3%) 35 (30.2%) 35 (23.0%) 11 (30.6%)
EPE > 3 mm 2 (2.8%) 14 (12.0%) 8(5.2%) 8 (22.2%)
Radiologic TNM <0.001° 0.001°
rT1 14 (19.4%) 6 (5.2%) 20 (13.2%) 0 (0.0%)
rT2a/b/c 49 (68.1%) 74 (63.8%) 103 (67.8%) 20 (55.6%)
rT3a/b 9 (12.5%) 36 (31.0%) 29 (19.1%) 16 (44.4%)
Lowest ADC (IQR, 10°°mm?/s) 691.0 (566.0-851.0) 567.0 (474.0-673.5) <0.001" 631.0 (536.0-763.0) 504.0 (426.0-588.0) <0.001%

2 Kruskal-Wallis test, °Chi-square test, ‘Fisher’s exact test, IQR: Interquartile Range, CR: Cribriform, PSAD: Prostate specific antigen density, PI-RADS: Prostate
Imaging Reporting and Data System, TZ: Transitional zone, EPE: Extra-prostatic extension, ADC: Apparent iffusion coefficient.



N. Seyrek et al.

All Grade Groups

1000-

Lowest ADC value
o
S

Any Cribriform
Grade Group 2

1000-

500-

Lowest ADC value

Any Cribriform

Lowest ADC value

Lowest ADC value

European Journal of Radiology 166 (2023) 110966

All Grade Groups

1000-

500~

P

Large Cribriform

Grade Group 2

1000-

500-

Large Cribriform

Fig. 1. Median lowest ADC values comparisons of the whole cohort (n = 188) and Grade Group 2 patients (n = 105) with any and large cribriform pattern in radical

prostatectomy specimens.

3.4. Associated MRI features with cribriform architecture

In univariate logistic regression analysis prostate specific antigen
density (PSAD), RP GG > 2, PI-RADS score 5, EPE > 1 mm, and lowest
ADC value were all significantly associated with presence of any crib-
riform architecture at RP specimens (Table 3). In adjusted analysis
PSAD, GG > 2 and lowest ADC value (Odds Ratio (OR) 0.2, 95% CI
0.1-0.8; p = 0.01) were all independent factors for presence of cribri-
form architecture while the other radiological variables were not.
Similarly, PI-RADS score 5, RP GG > 2, EPE > 1 mm and lowest ADC
value were all related to the presence of large cribriform pattern in
univariate logistic regression analysis, while PSAD was not. In analysis
adjusted for GG and radiological parameters, lowest ADC value (OR 0.2,
95% CI 0.1-0.7; p = 0.01) and GG > 2 were independent predictive
factors for large cribriform pattern, while PI-RADS score 5 and EPE > 1
mm were not.

4. Discussion

In the current study, we explored the diagnostic value of mpMRI in
identifying high risk PCa with any and more aggressive large cribriform
pattern. According to our results, 95.7% of cribriform lesions and all
large cribriform structures had PI-RADS score > 3, and lowest ADC value
was an independent predictive parameter for both. These findings
indicate that PI-RADS score and lowest ADC values should be considered
in decision-making in biopsy cribriform-negative PCa patients.

In our study, 66% of any and 75% of large cribriform tumours had PI-
RADS score 5 index lesions, with the remaining 25% of large structures
having PI-RADS score 4, which is comparable with other studies
[21-23]. Gao et al. found PI-RADS score 5 to be an independent pre-
dictive parameter for cribriform pattern in GG2 and GG3 patients [16].

Van der Slot et al. found that PI-RADS score 5 was an independent
predictive factor for upgrading biopsy GG2 men without cribriform
pattern in a cohort of 283 patients [24]. In the current study, PI-RADS
score 5 was predictive for any and large cribriform pattern in univari-
ate but not in adjusted analysis. Some other groups similarly did not find
a statistically significant relation between PI-RADS score 5 and cribri-
form architecture at RP in multivariable regression models [18,25]. The
fact that PI-RADS score lost its independent predictive value in multi-
variable analysis could be due to our relatively small sample size. On the
other hand, PI-RADS score might be related to tumour grade in general,
but less to cribriform pattern in particular.

We found that ADC values in any and large cribriform PCa were
significantly lower than in tumours without these patterns (Fig. 1).
Lower ADC values observed in cribriform pattern may be influenced by
the extent of tissue cellularity and the arrangement of malignant
epithelial cells within cribriform structures, which decreases inter-
vening stroma and vessels, and is even more aberrant within large
cribriform pattern. Earlier studies demonstrate that higher ADC values
were associated with less aggressive tumours [17,26]. Prendeville et al.
observed significantly lower ADC values in tumours with cribriform
architecture in a prospective biopsy cohort of 154 patients [15]. Arslan
et al. also found that lesions with cribriform architecture had signifi-
cantly lower ADC values in a RP cohort [22]. In a case-control study
comparing RP GG2 patients with and without IDC, Currin et al. revealed
that tumours with IDC had lower mean ADC values [27]. On the other
hand, Truong et al. and Tonttila et al. concluded that there was no sig-
nificant difference in ADC values of cribriform positive and negative
tumours [21,23]. Since ADC maps are derived from DWI sequences,
quantitative ADC values are substantially dependent on variations in b-
values, utility of scanners and post-processing algorithms. Conse-
quently, comparison of these individual studies is difficult. The
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Table 3
Univariable and multivariable logistic regression analysis of predicting (a) any
cribriform and (b) large cribriform pattern in radical prostatectomy (RP)
patients.

a) Univariable  Multivariable
OR 95% CI p- OR 95% p-
value CI value
PSAD* 1.5 1.1-2.0 0.01 1.8 1.1- 0.01
2.9
GG1 & Ref Ref Ref  Ref
GG2
GG3 & 8.9 3.6 -22.2 <0.001 6.0 1.9- 0.001
GG4 & 17.6
GG5
PI-RADS ref ref Ref  Ref
scores
2&3
&4
PI-RADS 2.5 1.4-4.6 0.002 1.0 04- 0.9
score 5 2.7
EPE Ref Ref Ref  Ref
Likert
Scale
Likert
Scale
1&2
(EPE
<1
mm)
Likert 2.8 1.4-59 0.004 26 09- 0.07
Scale 7.7
3&4
(EPE
>1
mm)
Lowest 0.2 0.1-0.5 <0.001 0.2 0.1- 0.01
ADC* 0.8
b) Univariable  Multivariable
OR 95% CI p- OR  95% p-
value CI value
PSAD* 1.2 09-1.7 0.2 - - -
GG1 & Ref Ref Ref  Ref
GG2
GG3 & 14.2 5.9-34.4 <0.001 9.0 3.3- <0.001
GG4 & 24.8
GG5
PI-RADS Ref Ref Ref  Ref
scores
2&3
&4
PI-RADS 2.7 1.1-6.1 0.02 1.1 0.3 - 0.8
score 5 3.7
EPE Ref Ref Ref  Ref
Likert
Scale
Likert
Scale
1&2
(EPE
<1
mm)
Likert 2.4 1.1-5.0 0.02 26 08- 0.1
Scale 8.0
3&4
(EPE
>1
mm)
Lowest 0.2 0.1- 0.5 <0.001 0.2 0.1- 0.01
ADC* 0.7

OR: Odds ratio, CI: Confidence interval, PSAD: Prostate specific antigen density,
GG: Grade group, PI-RADS: Prostate Imaging Reporting and Data System, EPE:
Extra-prostatic extension, ADC: Apparent diffusion coefficient.

*Denotes log2 conversion.
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significance of these radiological variables should be investigated in
larger cohorts with multivendor mpMRI scanners and protocols, and
their effects should be studied in risk-stratification models.

Cribriform architecture has been recognized as an important path-
ological parameter for PCa outcome[28]. Specifically in biopsy GG2
patients, absence or presence of cribriform pattern is used nowadays for
clinical decision-making on active treatment or surveillance [4]. Path-
ological detection of cribriform pattern, however, is affected by a high
rate of false-negative biopsies due to sampling error [18,19,25,29]. For
instance, in a study among GG2 biopsy patients, Hollemans et al. found
that 40% were false-negative for any cribriform pattern and 27% for
large cribriform pattern [9]. Identification of those false cribriform-
negative biopsies is of clinical importance especially for biopsy GG2
men, preventing them from undertreatment. Apart from the clinical
significance of PI-RADS score 5 lesions, high ADC values might point at
the presence of favourable intermediate risk GG2 PCa (Fig. 2). Stan-
dardization of reporting lowest ADC value in radiological assessments
will facilitate determination of optimal cut-off values for aggressive PCa,
although variability in scanner devices and post-processing software
might limit definition of globally applicable recommendations. Also,
biopsy GG1 and GG2 men with adverse radiological parameters such as
radiological EPE, low ADC values and PI-RADS score 5 may benefit from
second radiological reading and confirmatory targeted and/or system-
atic biopsies.

The strong points of this study are the detailed review of RP speci-
mens and mpMRI images according to contemporary guidelines. This
study also has several limitations. The number of patients is limited and
derived from one single centre retrospectively, limiting the power of the
statistical analysis. Inclusion of index lesions only may lead to dis-
regarding the information of additional lesions, particularly of the rare
cases with lower PI-RADS scores with cribriform pattern. The use of both
3 T and 1.5 T imaging modalities, along with variations in b-values due
to yearly imaging protocol updates, may have introduced some het-
erogeneity. Tumour locations and characteristics in the RP specimens
were not spatially mapped to mpMRI images. Additionally, as a conse-
quence of including pre-operative mpMRI’s, the study cohort consisted
predominantly of mpMRI visible PCa, which might have led to enrich-
ment of cribriform lesions and over-estimation of results. Finally, since
diagnostic biopsies were not available for pathological review, other
potentially important pathology factors and biopsy GG could not be
taken into account.

MpMRI is able to identify the vast majority of PCa with any and large
cribriform pattern. Quantitative ADC value is an independent radio-
logical parameter for both any and large cribriform architecture. These
findings might support clinical decision-making in GG2 PCa patients
with false cribriform-negative biopsy outcome, and decrease the risk for
undertreatment of potentially aggressive disease.
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