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ABSTRACT

Introduction: Artificial intelligence (AI) has improved the diagnostic performance of prostate magnetic resonance imaging 
(MRI) and reduced interobserver variability in Prostate Imaging Reporting and Data System (PI-RADS) scores. This study 
compared the diagnostic performance of a radiologist and mdprostate AI, using biparametric (bp) MRI, for predicting the 
likelihood of clinically significant prostate cancer (csPCa) based on PI-RADS scores and assessed interobserver agreement. 
Materials and methods: This retrospective cross-sectional study included patients who underwent bpMRI for suspected 
prostate cancer. bpMRI scans were analyzed using PI-RADS v2.1 by an experienced radiologist and mdprostate. Prostate 
lesions were classified as low (PI-RADS 1 to 3) or high/very high (PI-RADS 4 to 5) likelihood of csPCa. Sensitivity, specifi-
city, positive and negative predictive values, likelihood ratios, and accuracy were calculated. Cohen’s kappa coefficient was 
used to assess interobserver agreement, and Bowker’s test of symmetry was used to analyze systematic differences in ordi-
nal PI-RADS scoring. Results: Eighty-two men with a mean age of 64 ± 9.9 years (range 43-85) were included. The mean 
PSA was 9.9 ± 10.3 ng/mL. Mdprostate showed a sensitivity of 96.3%, specificity of 89.1%, and overall accuracy of 91.5% 
in predicting high and very high likelihood of csPCa, with the radiologist as the gold standard. Interobserver agreement 
between the radiologist and mdprostate was almost perfect (k = 0.81; 95% CI, 0.67-0.96). Bowker’s test showed significant 
differences in PI-RADS categories (p = 0.017), indicating that mdprostate tended to assign higher PI-RADS scores than the 
radiologist, particularly for PI-RADS 5 lesions. Conclusion: Mdprostate demonstrated high diagnostic performance compa-
red to the radiologist and near-perfect agreement between both, using bpMRI to predict a high or very high likelihood of 
csPCa based on PI-RADS assessment. 

Keywords: Prostate cancer. Artificial intelligence. Biparametric magnetic resonance imaging. Mdprostate. Prostate Imaging 
Reporting and Data System.

INTRODUCTION

Prostate cancer is one of the most common male 
malignancies worldwide, and an important cause of 
morbidity and mortality, ranking fourth globally with 1.4 
million cases1. Prostate biparametric magnetic reso-
nance imaging (bpMRI), based on T2-weighted (T2W), 

diffusion-weighted imaging (DWI), and apparent diffusion 
coefficient (ADC) sequences, is faster and more cost- 
effective than multiparametric (mp) MRI, with comparable 
diagnostic performance for detecting prostate cancer2,3. 
Prostate MRI may exhibit high interobserver variability, 
even among experienced radiologists4. In this context, 
artificial intelligence (AI) is a valuable tool for detecting 
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and characterizing prostate lesions, offering diagnostic 
performance comparable to that of expert radiologists 
with adequate reproducibility5,6. 

Commercial platforms designed for clinical integration, 
such as Quantib Prostate (2020), ProstatID (2022), 
mdprostate (2023), and QP-Prostate (2024), incorporate 
automated prostate segmentation, suspicious lesion 
detection, Prostate Imaging Reporting and Data System 
(PI-RADS) scoring, and structured reporting. These 
tools improve diagnostic sensitivity, optimize reading 
times, and especially assist radiologists with less expe-
rience in interpreting prostatic mpMRI7-10. Mdprostate 
(mediaire GmbH, Berlin, Germany) is an AI-based soft-
ware designed to assist in interpreting prostate MRI 
using biparametric sequences, especially T2W, DWI, 
and ADC8,11. Mdprostate uses deep neural networks for 
automatic prostate segmentation, calculates quantita-
tive parameters such as prostate volume, lesion dimen-
sions, ADC values, and prostate-specific antigen (PSA) 
density, detects suspicious prostate lesions, classifies 
PI-RADS v2.1, and generates structured reports with 
sectorial maps integrated in the PACS.

Despite AI’s high performance in bpMRI, its external 
validity and formal adoption need to be standardized, 
with potential biases arising from the training datasets 
used for the algorithms9,10. Several reviews on AI in MRI 
emphasize the need for multicenter, prospective valida-
tions before widespread clinical adoption5,12. This study 
compared the diagnostic performance of a radiologist 
and mdprostate AI using bpMRI to predict the likelihood 
of csPCa based on PI-RADS score and assessed 
interobserver agreement between the two.

MATERIALS AND METHODS

This cross-sectional study was conducted from 
January to October 2025 in the Department of Magnetic 
Resonance Imaging at Hospital Angeles Lomas, 
Huixquilucan, State of Mexico, Mexico. Adult men with 
PSA > 3 ng/mL who underwent prostate bpMRI were 
included. Patients with claustrophobia, incomplete 
bpMRI scans, studies with motion artifacts, or without 
a PI-RADS score generated by mdprostate were 
excluded. All participants provided written informed 
consent. The study was approved by the Institutional 
Research Ethics Committee and Research Committee.

Development and study variables

We recorded the patients´ age and PSA (ng/mL). The 
radiologist and mdprostate assigned a PI-RADS v2.1 

score13 on bpMRI using a five-point scale to indicate 
the likelihood of csPCa, with a score of 1 indicating a 
very low likelihood and a score of 5 indicating a very 
high likelihood. Individual scores were assigned to each 
sequence, with an overall score that summarized the 
likelihood of csPCa. In this study, the PI-RADS score 
was dichotomized as follows: PI-RADS of 1 to 3 indi-
cated a low likelihood of csPCa; PI-RADS ≥ 4 indicated 
a high or very high likelihood of csPCa. The PI-RADS 
score agreement between the radiologist (EVS) with 5 
years of MRI experience and mdprostate was assessed.

Imaging acquisition and data  
analysis protocol

bpMRI was performed on 1.5T MAGNETOM Aera or 
3.0T MAGNETOM Skyra Fit equipment (Siemens 
Healthineers, Erlangen, Germany) with an 18-channel 
radiofrequency surface coil. A conventional T2W 
sequence was acquired in the axial plane and DWI  
(b ≥ 1500 s/mm2) with ADC map generation. Standard 
clinical acquisition parameters are shown in table 1.

After acquisition, the images were automatically 
transferred to the mdprostate software (Mediaire 
GmbH, Berlin, Germany) for analysis. Mdprostate gen-
erated a PI-RADS score, and the radiologist’s evalua-
tion was recorded.

Statistical analysis

Quantitative variables were analyzed with descriptive 
statistics. The Shapiro-Wilk test was used to assess  
the distribution of quantitative variables. Results were 
expressed as mean and standard deviation (SD). 
Diagnostic performance using the radiologist or mdpros-
tate as the gold standard was assessed with sensitivity, 
specificity, positive predictive value (PPV), negative pre-
dictive value (NPV), positive and negative likelihood 
ratios, and accuracy. Inter-reader agreement between 
the radiologist and mdprostate was analyzed using 
Cohen’s kappa, and Bowker’s test of symmetry was 
used to evaluate systematic differences in paired ordinal 
PI-RADS scores. A p value < 0.05 was considered sta-
tistically significant. The analysis was performed with 
RKWard v0.8.014.

RESULTS

Eighty-two patients with a mean age of 64 ± 9.9 years 
(range 43-85) were included. The mean PSA value was 
9.9 ± 10.3 ng/mL, with a median of 6.1 ng/mL (range 
3.1-71.9 ng/mL).
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Comparison of PI-RADS scores assigned 
by the radiologist and mdprostate

Cases classified as PI-RADS 2 (n = 51, 62.2%) and 
PI-RADS 3 (n = 6, 7.3%) by the radiologist were com-
parable to those classified by mdprostate (n = 43, 
52.4% and n = 5, 6.1%, respectively) (Table 2). The 
radiologist classified 14 (17.1%) and 11 (13.4%) cases 
as PI-RADS 4 and 5, respectively, while mdprostate 
classified 9 (11.0%) and 21 (25.6%) cases. The radiol-
ogist and mdprostate PI-RADS scores were compared 
using Bowker’s test of symmetry with a significant dif-
ference (p = 0.017), indicating systematic differences in 
score assignment. Specifically, mdprostate classified 
more cases as higher (PI-RADS 5) than the radiologist. 
This difference is likely due to mdprostate’s tendency 
to overestimate lesion segmentation. However, this 
overestimation was observed from categories 4 to 5 
and does not directly impact the likelihood of csPCa.

Diagnostic performance of mdprostate 
using bpMRI, with the radiologist as the 
gold standard in predicting the likelihood 
of csPCa

Compared with the radiologist, mdprostate showed a 
sensitivity of 96.3% (95% CI: 92.1-100) and a specificity 
of 89.1% (95% CI: 82.3-95.8) for predicting high likeli-
hood (PI-RADS 4) and very high likelihood (PI-RADS 5) 
of csPCa (Table 3). The PPV was 81.2%, and the NPV 
was 98.0%, reflecting a high probability that both positive 
and negative classifications were accurate. The diagnos-
tic accuracy was 91.4% (95% CI: 85.4-97.5).

The positive likelihood ratio was 8.8 (4.1-18.9), indi-
cating that a positive result strongly predicts csPCa. 
The negative likelihood ratio was 0.04 (0.01-0.29), indi-
cating that negative results greatly reduce the proba-
bility of disease. Mdprostate tended to classify more 
cases as very high likelihood of csPCa (PI-RADS 5).

Diagnostic performance of the radiologist 
using bpMRI, with mdprostate as the gold 
standard in predicting the likelihood of 
csPCa

The radiologist demonstrated high diagnostic perfor-
mance compared to mdprostate (Table 4). Sensitivity 
was 81.2% (95% CI: 63.6-92.8), and specificity was 
98.0% (95% CI: 89.3-99.9), indicating an excellent abil-
ity of the radiologist to identify true-negative cases. The 
PPV and NPV were 95.1% and 91.7%, respectively, 
reflecting a high probability that both positive and neg-
ative results were accurate. The accuracy was 92.6% 
(95% CI 84.7-97.2). The mean positive likelihood ratio 
was 40.6 (5.8-284.8), suggesting a strong ability to 
confirm disease, while the mean negative likelihood 
ratio was 0.19 (0.09-0.39), indicating a good ability to 
establish a negative diagnosis, though less strong than 
the positive ratio.

Interobserver agreement in PI-RADS scoring 
between the radiologist and mdprostate

There was strong concordance between the radiologist 
and mdprostate, with almost perfect agreement (k = 0.81, 
95% CI 0.67-0.96) in assigning PI-RADS scores. The 
kappa values support the reliability of mdprostate in a 

Table 1. Prostate bpMRI protocol used by mdprostate AI

Field 
strength

Sequence FOV (mm) Matrix TR (ms) TE (ms) b values [number of samples]  
(s/mm2)

Slices/Slice 
thickness (mm)a

1.5T Axial T2W TSE 220*220 266*320 5730 87 N/A 30/3.0

Axial EPI DWI 220*220 110*110 6700 74 50 [2], 400 [5], 1600 [10], 2000b 30/3.0

3.0T Axial T2W TSE 200*200 352*352 6000 105 N/A 25/3.0

Axial EPI DWI 200*200 104*104 4600 75 50 [2], 800 [5], 1500 [14], 2000b 25/3.0

aNo gap between slices; bSynthetic high b value was calculated by the scanner. DWI: diffusion-weighted imaging; EPI: echo planar 
imaging; FOV: field-of-view; MRI: magnetic resonance imaging; N/A: not applicable; T: tesla; TE: echo time; TI: inversion-recovery time;  
TR: repetition time; TSE: turbo spin echo; T2W: T2-weighted.

Table 2. Comparison of PI-RADS scores assigned by the radiologist  
and mdprostate in patients with suspicious prostate lesions

Score Radiologist (n = 82) Mdprostate (n = 82)

PI-RADS 1, n (%) 0 4 (4.9)

PI-RADS 2, n (%) 51 (62.2) 43 (52.4)

PI-RADS 3, n (%) 6 (7.3) 5 (6.1)

PI-RADS 4, n (%) 14 (17.1) 9 (11.0)

PI-RADS 5, n (%) 11 (13.4) 21 (25.6)

PI-RADS: Prostate Imaging Reporting and Data System.
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Table 4. Diagnostic performance of the radiologist using bpMRI, with 
mdprostate as the gold standard in predicting the likelihood of csPCa 
based on PI-RADS scores

Description Parameter

Sensitivity, % (95% CI) 81.2 (63.6-92.8) 

Specificity, % (95% CI) 98.0 (89.3-99.9)

PPV, % (95% CI) 95.1 (73.1-99.2)

NPV, % (95% CI) 91.7 (84.4-95.8)

LR+, mean (min-max) 40.6 (5.8-284.8)

LR–, mean (min-max) 0.19 (0.09-0.39)

Accuracy, % (95% CI) 92.6 (84.7-97.2)

AI: artificial intelligence; bpMRI: biparametric magnetic resonance 
imaging; csPCa: clinically significant prostate cancer; CI: confidence 
interval; LR+: positive likelihood ratio; LR–: negative likelihood ratio; 
NPV: negative predictive value; PI-RADS: Prostate Imaging Reporting 
and Data System; PPV: positive predictive value.

Table 3. Diagnostic performance of mdprostate using bpMRI, with the 
radiologist as the gold standard in predicting the likelihood of csPCa 
based on PI-RADS scores

Description Parameter

Sensitivity, % (95% CI) 96.3 (92.1-100) 

Specificity, % (95% CI) 89.1 (82.3-95.8)

PPV, % (95% CI) 81.2 (72.7-89.7)

NPV, % (95% CI) 98.0 (94.9-100)

LR+, mean (min-max) 8.8 (4.1-18.9)

LR–, mean (min-max) 0.04 (0.01-0.29)

Accuracy, % (95% CI) 91.4 (85.4-97.5)

AI: artificial intelligence; bpMRI: biparametric magnetic resonance 
imaging; csPCa: clinically significant prostate cancer; CI: confidence 
interval; LR+: positive likelihood ratio; LR–: negative likelihood ratio; 
NPV: negative predictive value; PI-RADS: Prostate Imaging Reporting 
and Data System; PPV: positive predictive value.

Figure 1. bpMRI of a 69-year-old man with an elevated PSA of 10 ng/mL. The upper panel shows the images assessed by the radiologist:  
A: T2W axial sequence shows a hypointense nodule (dashed line) with well-defined margins, measuring 8.2 mm × 3.6 mm × 6.4 mm along the 
transverse, anteroposterior, and longitudinal axes, respectively, with an estimated volume of 0.09 mL. The nodule is located in the right pos-
terolateral PZ. B: an axial DWI sequence showing marked nodule hyperintensity (dashed line). C: ADC map shows marked hypointensity 
(dashed line) with a mean of 654 μm2/s (min 466, max 894), indicating diffusion restriction. The radiologist classified this nodule as PI-RADS 4. 
The lower panel shows images assessed by mdprostate: D: axial T2W sequence, E: axial DWI sequence, and F: ADC map. Mdprostate analysis 
shows segmentation of the prostate (green circle) and the nodule (orange circle). The data at the bottom show the prostate nodule volume, 
dimensions, zone, and ADC, with a PI-RADS score of 4. The histopathologic biopsy diagnosis of the nodule was prostate adenocarcinoma, 
Gleason 3 + 4. This case showed agreement between the radiologist and mdprostate on PI-RADS scoring.
ADC: apparent diffusion coefficient; bpMRI: biparametric prostate magnetic resonance imaging; DWI: diffusion-weighted imaging; PSA: prostate-specific antigen; 
PI-RADS: Prostate Imaging Reporting and Data System; PZ: peripheral zone; T2W: T2-weighted.

A B C

FED
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clinical setting, reinforcing that the likelihood of csPCa was 
accurately classified in both positive and negative cases 
when mdprostate was compared with the radiologist.

Figure 1 shows a bpMRI of a 69-year-old man with an 
elevated PSA of 10 ng/mL. A prostate nodule with marked 
hyperintensity on the DWI sequence is located in the 
right posterolateral peripheral zone (PZ). The ADC map 
shows marked hypointensity, with a mean of 654 μm2/s, 
indicating diffusion restriction. The radiologist and  
mdprostate agreed and classified this nodule as PI- 
RADS 4. Histopathologic analysis of the nodule biopsy 
showed prostate adenocarcinoma, Gleason 3 + 4. 

Figure 2 shows a bpMRI of an 85-year-old man with an 
elevated PSA of 9.5 ng/mL. A prostate nodule with marked 
hyperintensity on the DWI sequence is located in the left 
posterolateral and posteromedial PZ, extending into the 
left posterior transition zone (TZ). The ADC map shows 
marked hypointensity due to diffusion restriction, with  
a mean ADC of 544 μm2/s. The radiologist and mdpros-
tate agreed and classified the nodule as PI-RADS 5. 

Figure 3 shows a bpMRI of a 62-year-old man with  
an elevated PSA of 40 ng/mL, fever, and dysuria. The 
T2W axial sequence shows homogeneous diffuse 
hypointensity in the TZ and PZ of both prostatic lobes, 

Figure 2. bpMRI of an 85-year-old man with an elevated PSA of 9.5 ng/mL. The upper panel shows the images assessed by the radiologist: 
A: T2W axial sequence shows a nodule with poorly defined margins (dashed line) that partially bulges the prostate capsule, measuring  
21.1 mm × 7.2 mm × 16.3 mm along the transverse, anteroposterior, and longitudinal axes, respectively, with an estimated volume of 1.2 mL. 
The nodule is located in the left posterolateral and posteromedial PZ and extends into the left posterior TZ. B: axial DWI sequence shows 
marked hyperintensity within the nodule (dashed line). C: the ADC map shows marked hypointensity (dashed line) due to diffusion restriction, 
with a mean ADC of 544 μm2/s (range 385-750). The radiologist classified the nodule as PI-RADS 5. The lower panel shows the images assessed 
by mdprostate: D: axial T2W sequence, E: axial DWI sequence, and F: ADC map. Analysis by mdprostate shows segmentation of the prostate 
(green circle) and nodule (orange circle). The data at the bottom show the volume, dimensions, prostate zone, and ADC of the prostate nodule, 
with a PI-RADS score of 5. This case showed agreement in PI-RADS scoring between the radiologist and mdprostate.
ADC: apparent diffusion coefficient; bpMRI: biparametric prostate magnetic resonance imaging; DWI: diffusion-weighted imaging; PSA: prostate-specific antigen; 
PI-RADS: Prostate Imaging Reporting and Data System; PZ: peripheral zone; T2W: T2-weighted; TZ: transition zone.

A B C

FED
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Figure 3. bpMRI of a 62-year-old man with fever, dysuria, and an elevated PSA of 40 ng/mL. The upper panel shows the images assessed by 
the radiologist: A: T2W axial sequence shows homogeneous diffuse hypointensity (dashed line) in the TZ and PZ of both prostate lobes, 
predominantly on the left, measuring 40 mm × 20.9 mm × 25.5 mm along the transverse, anteroposterior, and longitudinal axes, respectively, 
with an estimated volume of 11 mL. B: axial DWI sequence shows mild TZ and PZ hyperintensity of both prostate lobes, predominantly on the 
left (dashed line). C: ADC map shows marked TZ and PZ hypointensity of both prostatic lobes (dashed line), predominantly on the left, with 
restricted diffusion and a mean ADC of 762 μm2/s (range 520-984). The radiologist assigned a PI-RADS score of 2. The lower panel shows the 
images assessed by mdprostate: D: axial T2W sequence, E: axial DWI sequence, and F: ADC map. Analysis by mdprostate includes segmen-
tation of the prostate (green line) and identification of a diffuse hypointense area on T2W (orange line). The data at the bottom show the 
volume, dimensions, prostate zone, and ADC of the prostate nodule, with a PI-RADS score of 5. A prostate abscess was ruled out. There was 
no agreement between the radiologist (PI-RADS score 2) and mdprostate (PI-RADS score 5). Based on clinical data, antibiotic treatment was 
administered, and symptoms resolved. Due to persistently elevated PSA, the patient underwent prostate biopsy, which showed acute pros-
tatitis due to Klebsiella pneumoniae without evidence of malignancy.
ADC: apparent diffusion coefficient; bpMRI: biparametric prostate magnetic resonance imaging; DWI: diffusion-weighted imaging; PSA: prostate-specific-antigen; 
PI-RADS: Prostate Imaging Reporting and Data System; PZ: peripheral zone; T2W: T2-weighted. TZ: transition zone

A B C

FED

predominantly on the left. The DWI sequence shows 
mild hyperintensity. The ADC map shows marked hypo
intensity in the TZ and PZ of both prostatic lobes, pre-
dominantly on the left, with restricted diffusion and a 
mean ADC value of 762 μm2/s. There was no agreement 
between the radiologist (PI-RADS score 2) and mdpros-
tate (PI-RADS score 5). The patient underwent prostate 
biopsy, which showed acute prostatitis due to Klebsiella 
pneumoniae without evidence of malignancy.

Figure 4 shows a bpMRI of a 63-year-old man with 
a PSA of 7.14 ng/mL and a small nodule with a poorly 
defined border in the right posteromedial PZ. The DWI 

axial sequence shows marked focal hyperintensity. The 
ADC map shows marked focal hypointensity (asterisk), 
indicating restricted diffusion with a mean ADC value 
of 638 μm2/s. The radiologist assigned this nodule a 
PI-RADS score of 4. Mdprostate assigned the small nod-
ule a PI-RADS 3 and segmented the nodule as larger 
than calculated by the radiologist. In the DWI sequence, 
this nodule showed marked restriction, and because it 
was in the peripheral zone, the radiologist assigned a 
PI-RADS score of 4. A targeted prostate biopsy was per-
formed, and the histopathologic diagnosis was prostate 
adenocarcinoma.



J Mex Fed Radiol Imaging. 2026;5(2):98-106

104

Figure 4. bpMRI of a 63-year-old man with a PSA of 7.14 ng/mL. The upper panel shows the images assessed by the radiologist: A: T2W axial 
sequence shows a nodule with poorly defined margins (asterisk) measuring 5.2 mm × 4.5 mm × 6.1 mm along the transverse, anteroposterior, 
and longitudinal axes, respectively, with an estimated volume of 0.07 mL. The nodule is located in the right posteromedial PZ. B: DWI axial 
sequence shows marked focal hyperintensity (asterisk). C: ADC map shows marked focal hypointensity (asterisk), indicating restricted diffu-
sion, with a mean ADC of 638 μm2/s (range 509-917). The radiologist assigned this nodule a PI-RADS score of 4. The lower panel shows the 
images assessed by mdprostate: D: axial T2W sequence, E: axial DWI sequence, and F: ADC map. Analysis by mdprostate includes segmen-
tation of the prostate (green line) and the nodule (orange line). The data at the bottom show the volume, dimensions, prostate zone, and ADC 
of the prostate nodule, with a PI-RADS score of 3. Additionally, a small nodule (purple line) was scored PI-RADS 2 by both the radiologist 
and mdprostate. A targeted prostate biopsy was performed, and histopathologic diagnosis was prostate adenocarcinoma, Gleason 3 + 3 (ISUP 1). 
The patient received HIFU treatment. Mdprostate assigned the nodule a PI-RADS 3 and segmented it as larger than the radiologist calculated. 
In the DWI sequence, this nodule showed marked restriction, and because it was in the peripheral zone, the radiologist assigned a PI-RADS 
score of 4. 
ADC: apparent diffusion coefficient; bpMRI: biparametric prostate magnetic resonance imaging; DWI: diffusion-weighted imaging; HIFU: high-intensity focused 
ultrasound; ISUP: International Society of Urological Pathology; PSA: prostate-specific antigen; PI-RADS: Prostate Imaging Reporting and Data System; PZ:  
peripheral zone; T2W: T2-weighted.

A B C

FED

DISCUSSION

Our study showed that mdprostate had high diagnostic 
performance compared to the radiologist using bpMRI 
in predicting a high or very high likelihood of csPCa 
based on the PI-RADS score. Interobserver agreement 
between the radiologist and mdprostate was almost per-
fect. Mdprostate can be used as a second reader for 
bpMRI to predict the likelihood of csPCa based on the 
PI-RADS score.

AI-based tools for prostate MRI demonstrate good 
diagnostic performance in detecting and classifying 

csPCa using the PI-RADS score. Multicenter studies 
demonstrate that AI systems achieve diagnostic perfor-
mance comparable to or better than that of experienced 
radiologists15,16. Bayerl et al.,8 using mdprostate and 
PI-RADS v2.1 in a retrospective study of 123 German 
men with suspected PCa, found that 53 (43.1%) did not 
have PCa, 15 (12.2%) had prostate cancer (Gleason 
score 6) and 55 (44.7%) had csPCa. PI-RADS ≥ 4 had 
a sensitivity of 85.5% and a specificity of 63.2%. 
PI-RADS 5 had a sensitivity of 88.7%. Results were 
comparable to those of an expert radiologist. Chen 
et  al.11 in a meta-analysis compared the performance 
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of various AI systems, including mdprostate versus 
radiologists in detecting csPCa in a multinational study 
with 20,423 patients from Asia, Europe, and the United 
States. Both 1.5T and 3.0T mpMRI scanners from var-
ious brands (Siemens, General Electric, and Philips) 
were used. AI systems showed diagnostic performance 
with a sensitivity of 87% and specificity of 61%, compa-
rable to radiologists with a sensitivity of 85% and a spec-
ificity of 63% for detecting csPCa. In our study, mdprostate 
showed higher sensitivity (96.3%) than the radiologist 
(81.2%) in predicting the likelihood of csPCa based on 
PI-RADS using bpMRI, even higher than that reported  
by Bayerl et al.8 and Chen et al.11. The high sensitivity 
observed in our study supports the clinical utility of 
mdprostate as a diagnostic tool in prostate bpMRI inter-
pretation to accurately predict the likelihood of csPCa 
based on PI-RADS for suspicious prostate lesions. 

AI software tends to overdiagnose, especially for 
PI-RADS 3 lesions, prostatitis, and benign prostatic 
hyperplasia, resulting in unnecessary biopsies17. In their 
meta-analysis, Chen et al.11 reported that specificity is 
generally higher among radiologists, suggesting that 
increased lesion detection may lead to overclassifica-
tion. The international Prostate Imaging-Cancer Artificial 
Intelligence (PI-CAI) project by Saha et al.15 showed that 
certain AI algorithms can reduce false positives in 
detecting prostate cancer compared with specialized 
radiologists. AI software achieved performance that was 
not inferior to, and was even superior to, that of expert 
radiologists using PI-RADS v2.1 for csPCa in a multi-
center, retrospective study of 10,207 prostate MRI scans 
from 9,129 patients in the Netherlands and Norway. 
Patients had suspected prostate lesions due to elevated 
PSA, abnormal digital rectal examination, or both. In 
total, 2,440 cases had csPCa confirmed by biopsy. Both 
1.5T and 3.0T MRI equipment were used (Siemens 
Healthineers and Philips Medical Systems, respectively). 
The AI system was trained primarily with bpMRI, while 
radiologists evaluated mpMRI with PI-RADS v2.1. The 
AI was trained to prioritize detecting csPCa. AI software, 
including mdprostate, showed fewer false positives than 
radiologists (56 versus 113, respectively). The authors 
emphasize the ability of AI software to improve clinical 
specificity by achieving high detection of csPCa, reduc-
ing false positives, and lowering the risk of overdiagno-
sis. In our study, mdprostate demonstrated a tendency 
toward higher PI-RADS categorization, particularly for 
PI-RADS 5 lesions. The radiologist classified 11 (13.4%) 
cases, while mdprostate classified 21 (25.6%) cases. 
Therefore, specificity was lower for mdprostate (89.1%) 
compared to the radiologist (98.0%). This finding is 

consistent with the significant differences identified by 
Bowker’s test and may reflect a diagnostic strategy of 
mdprostate to overestimate the PI-RADS score. 

Previous reports have shown mild to high interobserver 
variability in PI-RADS classification, depending on the 
radiologist´s experience and MRI image quality18,19. 
Therefore, AI tools are proposed to improve the standard-
ization and reproducibility of prostate cancer diagnosis. 
The multicenter study by Forookhi et al.20 demonstrated 
that Quantib® Prostate software v2.0.1 (Quantib BV, 
Rotterdam, The Netherlands) improved agreement 
among less experienced radiologists. Cohen’s Kappa 
showed excellent interobserver agreement between 
mdprostate and radiologists, using two categories:  
nonsuspicious (PI-RADS 1-3) and suspicious prostate 
cancer (4 and 5), and found improvement in PI-RADS 
assessment by less experienced radiologists. The mul-
ticenter PI-CAI study15 reported that AI algorithms 
match or exceed the average performance of radiolo-
gists in detecting csPCa. Software such as mdprostate 
has demonstrated high concordance (k > 0.80), consid-
ered almost perfect. These results are consistent with 
reports that AI can be effectively integrated into clinical 
practice as a diagnostic support system, especially for 
less experienced radiologists, with reductions in false 
positives and less interobserver variability8,15. Our 
results showed comparable findings with almost perfect 
interobserver agreement (k = 0.81, 95% CI 0.67-0.96) 
between the radiologist and mdprostate in assigning 
PI-RADS scores. These findings support the evidence 
that AI-assisted prostate MRI interpretation with software 
such as mdprostate may serve as a reliable complemen-
tary tool to improve lesion detection, reduce diagnostic 
variability, and potentially facilitate more standardized 
reporting in clinical practice.

The main strength of our study is that it evaluated 
diagnostic performance and interobserver agreement 
of mdprostate, allowing a comprehensive assessment 
in a clinical setting, which is infrequent in the literature. 
However, the study has several limitations. First, this 
was a retrospective single-center study with a limited 
sample size, which may restrict the generalizability of 
the findings. Second, histopathological confirmation of 
prostate cancer was not available for all patients, limit-
ing the use of the standard reference for the radiologist 
to evaluate the diagnostic performance of mdprostate. 
Third, a single radiologist performed the PI-RADS eval-
uation, so interobserver variability between radiologists 
was not assessed. Finally, two MRI scanners were used, 
which may have caused variability in image features.
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CONCLUSION

Mdprostate demonstrated high diagnostic perfor-
mance compared to the radiologist using bpMRI for  
the prediction of high and very high likelihood of csPCa 
based on the PI-RADS score. Additionally, agreement 
between the radiologist and mdprostate was almost per-
fect for PI-RADS scoring of prostate lesions. Implementing 
mdprostate as a second-reading tool may improve diag-
nostic standardization by prioritizing sensitivity over 
specificity8. Its progressive integration into clinical prac-
tice will likely play an increasingly important role in 
detecting and characterizing csPCa.
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