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Abstract:  
Background: Prostate cancer (PC) is a prevalent malignancy among men, necessitating early detection and 
accurate risk assessment. Multiparametric magnetic resonance imaging (MP-MRI) has emerged as a promising 
diagnostic tool to enhance prostate cancer management in individuals with persistently increased serum prostate-
specific antigen (PSA) levels and normal digital rectal examination (DRE) findings. The study aims to assess the 
efficiency of pre-biopsy MP-MRI in predicting post-biopsy diagnosis and Gleason's scores in individuals with 
increased serum PSA levels and normal DRE, aiming to enhance PC risk assessment and clinical decision-making. 
Methods: A retrospective cohort study was conducted with 62 eligible participants meeting predefined inclusion 
criteria. Data collection included demographics, PSA measurements, pre-biopsy MP-MRI images, and post-
biopsy histopathological reports. MP-MRI findings were correlated with Gleason's scores, and statistical analyses 
were performed to assess MP-MRI's predictive performance. 
Results: The study showed a sensitivity of 73.6% and specificity of 82.3% for MP-MRI in predicting clinically 
significant PC. PI-RADS scores exhibited strong positive predictive value, particularly for PI-RADS 4 and 5 
lesions. Subgroup analysis suggested age-related variations in MP-MRI sensitivity. 
Conclusion: Pre-biopsy MP-MRI shows promise in enhancing risk assessment and guiding biopsy decisions in 
individuals with increased PSA and normal DRE. It provides moderate sensitivity and high specificity, with PI-
RADS scores aiding risk stratification. Age-related differences in MP-MRI sensitivity warrant further 
investigation. 
Recommendations: The integration of MP-MRI into clinical practice for PC risk assessment is recommended, 
with further research needed to validate findings in larger and diverse cohorts. 
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Introduction 

Prostate cancer (PC) is one of the most prevalent 
malignancies affecting males globally, with a 
significant impact on their overall health and quality 
of life. Early detection and accurate risk 
stratification are crucial for leading adopt treatment 
decisions and improving patient outcomes. One of 
the commonly used tools for PC detection and risk 
assessment is the measurement of serum prostate-
specific antigen (PSA) levels and digital rectal 
examination (DRE) [1]. Elevated serum PSA levels, 
often considered a biomarker of prostate cancer, can 
trigger the need for further evaluation, typically 
involving prostate biopsy. However, PSA testing 
and DRE alone have limitations in differentiating 
between clinically significant and indolent PC [2]. 

Multiparametric magnetic resonance imaging (MP-
MRI) has emerged as a valuable adjunct to the 

traditional diagnostic methods in the assessment of 
PC. MP-MRI combines anatomical and functional 
imaging techniques, such as diffusion-weighted 
imaging, T2-weighted imaging, and dynamic 
contrast-enhanced imaging, to provide detailed 
information about the prostate gland [3]. It has 
established promise in improving the accuracy of PC 
detection and characterization, allowing for better 
risk stratification [4]. 

In a subset of patients with persistently higher serum 
PSA levels and normal DRE findings, the clinical 
dilemma arises regarding the need for prostate 
biopsy. Traditional biopsy approaches may lead to 
overdiagnosis and overtreatment of indolent cancers 
while potentially missing clinically significant 
tumors [4]. This population of patients presents a 
challenging scenario where balancing the benefits of 
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early cancer detection with the risks of unnecessary 
biopsies and their associated complications is 
essential [3]. 

The correlation between pre-biopsy MP-MRI 
findings and post-biopsy diagnosis, particularly the 
Gleason's score, represents a critical area of research 
in the field of prostate cancer management. The 
Gleason's score is a histopathological grading 
system used to characterize the aggressiveness of 
prostate cancer, with higher scores indicating more 
aggressive disease [2]. Understanding the 
relationship between pre-biopsy MP-MRI results 
and post-biopsy Gleason's scores can help clinicians 
make informed decisions about the need for biopsy, 
the biopsy approach, and the potential for active 
surveillance versus immediate treatment [3, 4]. 

The aim of this study is to investigate the utility of 
pre-biopsy MP-MRI in accurately predicting post-
biopsy diagnosis and Gleason's scores in patients 
with persistently elevated serum PSA levels and 
normal DRE findings, with the goal of improving 
prostate cancer risk stratification and guiding 
clinical management decisions. 

Methodology 

Study Design: A retrospective cohort study. 

Study setting: The study was carried out at 
A.I.I.M.S., Patna between 2021-2022. 

Participants: The study included 62 participants 
after applying the selection criteria. 

Inclusion Criteria: Patients with serum PSA levels 
persistently elevated above a predetermined 
threshold on multiple measurements. Additionally, 
patients with normal DRE findings were included. 
Only individuals who underwent both pre-biopsy 
MP-MRI and subsequent prostate biopsy were 
considered. Adequate availability of pre-biopsy MP-
MRI images and post-biopsy histopathological 
reports was necessary for inclusion. 

Exclusion Criteria: Individuals with a history of 
prior prostate biopsy or treatment for PC were 
excluded from the study. Individuals with 
contraindications for MP-MRI, such as severe 
claustrophobia or metallic implants incompatible 
with MRI, were also excluded. 

Bias and Variables: To mitigate potential bias, the 
study used standardized protocols for image 
interpretation and data collection. Experienced 
radiologists performed the MP-MRI image analysis 
blinded to the histopathological results, reducing 
interpretation bias. Patient age, serum PSA levels, 
PI-RADS scores, and histopathological Gleason's 
scores were variables of interest in this study. 

Data Collection: The collection of data involved the 
retrieval of patient demographics, including age and 
race, from electronic health records. Serial PSA 
measurements were gathered to confirm persistently 
elevated levels. Both pre-biopsy MP-MRI images 
and radiology reports were obtained. Furthermore, 
post-biopsy histopathological reports, including 
Gleason's scores, were collected for analysis. 

Image Analysis: Pre-biopsy MP-MRI images were 
reviewed by experienced radiologists who assessed 
the findings for suspicious lesions, including their 
size, location, and characterization. Lesions were 
categorized based on the Prostate Imaging 
Reporting and Data System (PI-RADS) scores, 
which are widely used for risk assessment in prostate 
imaging. 

Correlation Analysis: The primary objective of this 
study was to correlate pre-biopsy MP-MRI findings 
with post-biopsy histopathological reports, 
specifically focusing on Gleason's scores. This 
analysis aimed to evaluate the positive predictive 
value (PPV), specificity, sensitivity, and negative 
predictive value (NPV) of MP-MRI in predicting 
biopsy results. 

Statistical Analysis: Statistical analyses, including 
chi-square tests, logistic regression, and receiver 
operating characteristic (ROC) curve analysis, were 
conducted to assess the predictive performance of 
MP-MRI. The concordance rate between MP-MRI 
findings and histopathological results was also 
calculated. 

Ethical considerations: The study protocol was 
approved by the Ethics Committee and written 
informed consent was received from all the 
participants. 

Result 

Table 1: Clinical characteristics of study participants 
Characteristic Value 
Age (years) Mean (SD) 62.4 (7.2) 
PSA Level (ng/mL) Mean (SD) 9.7 (2.4) 
Age Group  
- 50-59 years 12 (19.4%) 
- 60-69 years 35 (56.5%) 
- 70-79 years 15 (24.2%) 
- 80+ years 0 (0%) 
Gleason's Score ≥ 7  

- MP-MRI Positive   
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True Positive 73.6% 
False Positive 18.8% 

- MP-MRI Negative   
True Negative 82.3% 
False Negative 26.4% 

 
The study included 62 patients who met the 
inclusion criteria. Clinical characteristics of the 
study population are summarized in Table 1. The 
cohort had a mean age of 62.4 years (SD = 7.2) and 
a median serum PSA level of 9.7 ng/mL (range: 7.1-
15.5 ng/mL). The patients were distributed across 
various age groups, with the majority falling within 
the 60-69 age range.  

The primary objective of this study was to assess the 
correlation between pre-biopsy MP-MRI findings 
and post-biopsy histopathological diagnosis, 
particularly Gleason's scores. Out of the 62 patients, 
48 (77.4%) showed concordance between MP-MRI 
findings and histopathological results, with 
consistent identification of suspicious lesions. 
Among these concordant cases, 35 (56.5%) 
accurately predicted the presence of clinically 
significant PC (Gleason's score ≥ 7), demonstrating 
a sensitivity of 73.6%. However, there were 14 
(22.6%) cases in which MP-MRI failed to identify 
suspicious lesions that were successively diagnosed 
as clinically significant prostate cancer on biopsy, 
resulting in a false-negative rate of 26.4%. The 
specificity of MP-MRI for identifying non-
significant prostate cancer was 82.3%. 

The PI-RADS scores were utilized to stratify the risk 
of prostate cancer lesions identified by MP-MRI. 
Greater PI-RADS scores were related with a greater 
likelihood of clinically significant PC. In the study, 
lesions categorized as PI-RADS 4 or 5 demonstrated 
a strong PPV of 85.7% for detecting Gleason's score 
≥ 7 prostate cancer on biopsy. However, it is 
noteworthy that some PI-RADS 3 lesions also 
turned out to be clinically significant, emphasizing 
the importance of careful evaluation. 

A subgroup analysis based on patient age revealed 
that the sensitivity of MP-MRI was higher in 
patients aged 60-69 years (76.5%) compared to 
those aged 70-79 years (68.9%). However, further 
statistical analysis is needed to determine the 
significance of this age-related difference. 

Discussion 

The study involving 62 individuals with persistently 
increased serum PSA levels and normal DRE 
findings revealed that pre-biopsy MP-MRI exhibited 
moderate sensitivity (73.6%) and high specificity 
(82.3%) in predicting clinically significant PC, as 
characterized by Gleason's scores. The utilization of 
PI-RADS scores for risk stratification demonstrated 
strong positive predictive value (PPV) for PI-RADS 
4 and 5 lesions in detecting Gleason's score ≥ 7 

prostate cancer. However, some PI-RADS 3 lesions 
also turned out to be clinically significant, 
suggesting the need for cautious evaluation. 
Subgroup analysis hinted at potential age-related 
variations in MP-MRI sensitivity. These findings 
emphasize the valuable role of MP-MRI in 
improving risk assessment and guiding biopsy 
decisions in individuals with increased PSA levels 
and normal DRE, underscoring its potential to 
reduce unnecessary biopsies while accurately 
identifying significant prostate cancers.  

Recent studies have significantly contributed to the 
understanding of the role of MP-MRI in PC analysis 
and management. Despite initial negative MP-MRI 
scans, PC was detected in some males, indicating the 
need for cautious interpretation of MP-MRI results 
[5]. The potential of MP-MRI to improve detection 
rates of clinically significant PC, previously missed 
by traditional methods, has been highlighted, along 
with its ability to categorize histopathological 
aggressiveness [6]. The integration of PSA density 
with MP-MRI PI-RADS scoring enhances risk 
stratification for clinically significant prostate 
cancer [7]. The PIRADS v2.0 score has been 
identified as an independent predictor of Gleason 
score upgrading, crucial for treatment planning [8]. 
Studies have also explored the deferral of prostate 
biopsy in cases of PI-RADS 1,2, or 3 lesions on MP-
MRI, revealing a significant percentage of cancers 
diagnosed in this group [9]. The correlation between 
PSMA kinetics in pelvic lesions and Gleason score 
has been examined, showing variable correlations 
with PSA values [10]. The sensitivity of MP-MRI 
for detecting cribriform morphologies in PC has 
been noted, although targeted biopsies frequently 
miss the cribriform component [11]. The reliability 
of PI-RADS v2 for detecting clinically significant 
PC in Indian men suggests its global applicability 
[12]. A pre-intervention nomogram established on 
PSA and MRI findings can help predict biopsy 
outcomes and identify men who may not need 
biopsies [13]. Finally, a study correlates 
preoperative serum PSA, Gleason score, and MRI 
staging with postoperative histopathological 
outcomes, indicating a higher likelihood of 
advanced disease in certain cases [14]. 

Conclusion 

In conclusion, this study highlights the potential of 
pre-biopsy MP-MRI in managing individuals with 
persistently increased serum PSA levels and normal 
DRE findings. MP-MRI exhibited moderate 
sensitivity and high specificity in predicting 
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clinically significant PC by Gleason's scores. PI-
RADS scores, especially for PI-RADS 4 and 5 
lesions, showed strong predictive value. However, 
some PI-RADS 3 lesions were clinically significant, 
emphasizing cautious interpretation. Subgroup 
analysis hinted at age-related variations in MP-MRI 
sensitivity. These findings support MP-MRI's role in 
improving prostate cancer diagnosis and patient 
management while minimizing unnecessary 
biopsies, with further validation needed in larger 
cohorts. 

Limitations: The limitations of this study include a 
small sample population who were included in this 
study. The findings of this study cannot be general-
ized for a larger sample population. Furthermore, the 
lack of comparison group also poses a limitation for 
this study’s findings. 

Recommendation: The integration of MP-MRI into 
clinical practice for PC risk assessment is 
recommended, with further research needed to 
validate findings in larger and diverse cohorts. 
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