
 
 
Developing a Semiautomated Data Pipeline for Use in Prostate MRI Quality 
Reporting 
 
Ryan D. Ward, MD, The Cleveland Clinic; Erica Stevens; Andrei Purysko, MD; Po-Hao Chen, MD, MBA 
  
Background/Problem Being Solved 
Prostate cancer (PCa) is a major cause of morbidity and mortality, accounting for 1 in 5 new cancer diagnoses in men. 
MRI, using the Prostate Imaging Reporting and Data system version 2 (PI-RADS v2), has become an important tool in the 
diagnosis of PCa and is being increasingly used to guide prostate biopsies in conjunction with or replacing conventional 
systematic transrectal ultrasound guided biopsies.   
 
Recently the American College of Radiology proposed inclusion of prostate MRI in its 2018 Diagnostic Imaging Quality 
Measures Set which highlights the need to track and validate prostate MRI data. At many organizations, this data is 
housed within the medical record and not easily retrieved. To overcome this challenge, herein we describe the 
development of a semiautomated data pipeline for use in prostate MRI quality reporting.  
 
Interventions 
Using an institutionally-hosted REDCap data capture tool, all patients undergoing pre-biopsy MRI since July 2014 were 
identified and entered within the database using predefined templates (Figure 1). Detailed information from the MRI and 
pathology reports including target lesion characteristics (location, size, PI-RADS v2 score, etc), interpreting physician, 
biopsy operator, Gleason score of each targeted MRI lesion, and systematic prostate biopsy results were captured by 
manual curation.  
 
A schema of the data pipeline is shown in Figure 2. In the initial iteration, data were exported from REDCap into MS 
Access in which basic data manipulations were performed. Data were then imported into MS Excel using the Pivot Table 
functionality to create a dashboard that lists the relevant MRI and biopsy information. The dashboard dynamically reports 
basic analytics such as sensitivity and specificity, but more importantly, allows easy access to all of the radiologist’s 
interpreted cases and the subsequent biopsy results. The current iteration of the Dashboard (Figure 3) utilizes the MS 
Power BI package to consolidate data extraction, wrangling, and pivoting into a single application.  
 



Figure 1. Sample REDCap database templates

 
 
 
Figure 2. Evolution of the database schema 

 
 

 
 
 
 
 
 
 
 
 
 



Figure 3. Sample prostate MRI reporting dashboard 

 
 
 
 
Outcome 
At present, the REDCap database contains over 2300 prostate MRI and biopsy results from approximately 2000 unique 
patients across the multi-hospital health system. For each patient, more than 200 discrete variables are obtained. Data 
can be entered prospectively at the time of interpretation or retrospectively on an intermittent basis. The process to 
refresh the dashboard is largely automated and takes fewer than 5 minutes and a consolidated or personalized report can 
be easily printed for each radiologist.  
 
Conclusion 
Using basic open source and inexpensive analytics tools, we successfully created a backend database and data pipeline 
for use in prostate MRI quality reporting. Future directions include full automation of the pipeline using machine learning to 
extract information from prostate MRI and pathology reports. Additionally, we will create a web-based application with 
direct and real-time access to the database backend, thus obviating the need for a separate analytics platform with 
manual refresh.  
 
Statement of Impact 
With inclusion in the proposed 2018 Diagnostic Imaging Quality Measures Set, increased attention will soon be put into 
tracking and validating prostate MRI data. Our work demonstrates an incremental approach to the development of a 
prostate quality dashboard for use in research, reporting and analytics.   
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