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Clinical impacts of the MRI diagnostic pathway
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Advancements in technology improving
patient comfort, speed and quality

Courtesy of Prof. Karl-Heinz Engelhard, Martha-Maria Hospital, Nirnberg
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Challenges with the MRI pathway
for prostate cancer detection
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High-quality evidence shows that MRI in biopsy-naive men can reduce the number of men who need prostate biopsy and can re-
duce the number of diagnoses of dinically insignificant cancers that are unlikely to Guse harm. In men with prior negative biopsy
results who remain under persistent suspicion, MRI improves the detection and localization of life-threatening prostate cancer
with greater clinical utility than the current standard of care, systematic transrectal US-guided biopsy. Systematic analyses show
that MRI-directed biopsy incseases the effcctiveness of the prostate cancer diagnosis pathway. The incorporation of MRI-directad
pathways into dlinical care guiddines in prostate cancer detection has begun. The widespread adoption of the Prostate Imaging
Reporting and Data System (PI-RADS) for MRI data acquisiti and reporting has promotal
these changes in practice. The PI-RADS MRI-dirccted biopsy pathway cnables the delivery of key diagnostic benefits to men sus-
pected of having cancer based on clinical suspicion. Herein, the PI-RADS Steering Committee discusses how the MRI pathway
should be incorporated into routine clinical practice and the challenges in delivering the positive health impacts necded by men

suspected of having clinically significant prostate cancer.
ORSNA, 2019
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he current version of the Prostate Imaging Reporting

and Data System (PI-RADS) was formulated on expe-
rience gained from PI-RADS version 1, accumulated sci-
entific evidence, and expert consensus (1). The release of
PI-RADS version 2.1 is expected to further improve ob-
server variability (2). A recent publication evaluated mul-
tiple dlinical studies, systematic analyses, and professional
guidelines on their use of multiparametric MRI in prostate
cancer detection (3). It showed that the test performance
of multiparametric MRI-directed biopsy in the detection
of prostate cancer is superior to that of systematic tran-
stectal US-guided biopsy. High-level evidence has now
established multiple benefies of MRI-directed biopsy over
systematic transeectal US-guided biopsy of the prostate (4)

These benefits include (2) a reduction in the number of

men who need to undergo biopsy (5-9); (6) a reduction in
the number of diagnoses of clinically insignificant cancers
that arc unlikely to cause harm (4,10), with the potential
ated complications,
cs (6); () improved detection

to reduce overtreatment, treatment-rel

and active surv

disease management. All these advantages can be achieved
with fewer targeted biopsy cores per patient, potentially re-
ducing biopsy-related morbidity (6,8,11). The purpose of
this article is to focus on how multiparametric MRI results
can positively impact the health of men suspected of hav-
ing clinically significant prostate cancer.

Who Should Undergo MRI before
Biopsy?

Patients chosen for MRI before biopsy include biopsy-
naive men with elevated serum prostate-specific antigen
(PSA) levels, abnormal digital rectal examination find-
ings, or both, and men who are deemed to have persis-
tent clevated risk of harboring dinically significant cancers
despite prior negative or nonexplanatory systematic
transrectal US biopsy findings. Indications for MRI
should be based on the recommendations for screen-
ing and carly diagnosis of the National Comprehensive
Cancer Network and the European Association of Urol-

aive men with lower

“To deliver the intended pathway benefits,
the quality of the entire diagnostic process
must be ensured [...]

#1 Many centers struggle with image
optimization [...]

#2 Reader expertise is also a major issue
contributing to variability in reported
studies and can potentially affect
clinical care.”

PI-RADS Steering Committee: The PI-RADS Multiparametric MRI and MRI-directed Biopsy Pathway, Padhani AR et al. 2019. https://doi.org/10.1148/radiol.2019182946
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#1: Image quality is a confunding factor
for report quality in prostate MRI

The handicraft of radiographers:
Tailoring and optimizing the exam for
the individual patient




#1: High-quality imaging can be achieved
across vendors, field-strengths and platforms
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Volunteer scans, Courtesy of Siemens Healthineers, Erlangen, Germany



#1: Al assistance for the technologist to minimize
errors in daily routine and performs mundane tasks

07/2014 10/2015 2/2017

Auto-focus
Auto-lighting

Auto detection, segmentation of the prostate
Optimization of imaging parameters with Al

Volunteer scans, Courtesy of Siemens Healthineers, Erlangen, Germany
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Challenge #2
Reader expertise and increase of case numbers
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Growth in the number of consultant radiologists and
imaging examinations in England?

1 The Royal College of Radiologists (2017): UK workforce census 2016 report.

2 Faster Reporting Speed and Interpretation Errors: Conjecture, Evidence, and Malpractice Implications, Journal of the American College of Radiology,
Volume 12, Issue 9, September 2015, Pages 894-896

3 Cognitive and System Factors Contributing to Diagnostic Errors in Radiology American Journal of Roentgenology, 201, September 2013



#2: Radiologists with Al-assistance read faster,
perform significantly better and more consistent*
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Automated detection & classification Pre-populated report to save time
of lesions and for seemless information transfer

* Results of a reader study with Siemens Healthineers Al Rad Companion Prostate MR.
The oroduct is not for sale in the U.S. Its future availabilitv cannot be suaranteed.



Intelligent aggregation of relevant data for data
driven, multidisciplinary decisions
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ity is key to bring benefits to men across Europe
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Portrait of Jean Miélot, Printing press in the 16th century; Source: Wikipedia



If you want to go fast, go alone
If you want to go far, go together.
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