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Traditional PSA-based screening for prostate cancer (PCa) is challenged by an un-
favorable benefit-to-harm ratio from underdiagnosis of clinically significant cancers,
overdiagnosis of indolent cancers, and unnecessary biopsies, despite demonstrat-
ed reductions in PCa-associated mortality. Inclusion of MRI in screening algorithms
helps address these limitations by improving risk stratification of men suspected of
having PCa and by enabling targeted biopsies. The impact of MRI-based strategies
on screening’s benefit-to-harm ratio can be objectively assessed using ratios reflect-
ing clinically significant cancers detected, indolent cancers detected, unproductive
biopsies, and avoided biopsies. Of two overarching MRI-based screening strategies
(sequential MRI after PSA testing and MRI alone), the sequential strategy is favored
as a balanced and scalable approach. This Special Series Review provides a detailed
analysis of the role of MRI in PCa screening, targeted to radiologists. Recommenda-
tions are provided for optimizing the use of MRl in PCa screening, including individ-
ualized risk assessments, tailored protocols, quality assurance for ensuring reliable
and reproducible results, and consideration of new screening-specific scoring sys-
tems and biopsy thresholds. Ultimately, successful integration of MRI in PCa screen-
ing will require radiologists to actively engage in refining protocols, standardizing
interpretations, and adopting emerging technologies. Such efforts will help maxi-
mize benefits while minimizing harms, enabling wider acceptance of PCa screening.

MRI-Based Prostate Cancer Screening

Prostate cancer (PCa) is a significant global health challenge, ranking as the most fre-
quently diagnosed cancer among men in Europe and the United States [1]. In the Unit-
ed States, rates of PCa-associated mortality (hereafter, PCa mortality) surpass those of
colorectal cancer, making PCa the second leading cause of cancer-related death in men,
behind lung cancer, whereas in Europe the PCa mortality rate is positioned as the third
leading cause of cancer-related death [1]. PCa mortality has increased in countries where
screening has been scaled back. For example, in the United States, PCa mortality has in-
creased for the first time since the early 1990s, coinciding with declining PSA screening
rates [2]. This issue underscores the pressing need for effective screening strategies to de-
tect clinically significant PCa at an early and treatable stage [3].

Benefits and Limitations of Traditional PCa Screening

Traditional PCa screening relies on PSA testing and untargeted systematic biopsy. Ran-
domized trials using this approach have shown a reduction in mortality; however, con-
sensus is lacking regarding population screening recommendations due to an unfavor-
able benefit-to-harm ratio [2].

Benefits—The most significant benefit of PSA-based screening is a reduction in
PCa-specific mortality. The European Randomized Study of Screening for Prostate Can-
cer (ERSPC) showed a consistent 20% relative reduction in PCa mortality at 9-16 years of
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follow-up, by use of organized population-based PSA screening
that is repeated every 2-4 years [3]. This reduction corresponds
to the prevention of one PCa-related death for every 570 men in-
vited to undergo screening at the 16-year mark. The U.S. Prostate,
Lung, Colorectal, and Ovarian Cancer Screening Trial observed
similar results after accounting for variations in biopsy compli-
ance and cross-contamination [4].

Limitations—Population-based screening that uses PSA-promot-
ed systematic biopsy at one time point fails to diagnose many high-
risk cancers and thus does not reduce mortality [5]. Furthermore,
estimates suggest that half of screening-detected cancers may be
insignificant [6]. Thus, PSA screening results in many men being
diagnosed and treated for cancers that would never have caused
harm if they had gone undetected. Additionally, the low specifici-
ty of PSA testing results in many unnecessary systematic biopsies,
which carry risks of bleeding, infection, pain, and discomfort.

Overall balance—In aggregate, the harm associated with PSA
screening outweighs its benefits. High rates of underdiagnosis,
overdiagnosis, unnecessary biopsies, and overtreatment affect
the overall effectiveness and safety of traditional screening pro-
grams, accounting for the lack of PCa screening recommenda-
tions in many countries [7, 8].

Promise of MRl in PCa Screening

The emerging consensus is that selective and personalized
strategies incorporating risk stratification, liquid biomarkers,
MRI triage, and targeted biopsy are essential for optimizing PCa
screening, enabling a more satisfactory balance between ben-
efits and harm [9, 10]. MRI addresses the limitations of PSA test-
ing (e.g., underdiagnosis and overdiagnosis) and the limitations
of untargeted systematic biopsies (e.g., unproductive biopsies,
undersampling of significant disease, and overdetection of indo-
lent cancers) [11].

MRI-Based PCa Screening Approaches

The emerging consensus is that selective and personalized
strategies that incorporate risk stratification, liquid biomarkers,
MRI triage, and targeted biopsy are essential for optimizing PCa
screening, enabling a more satisfactory balance between ben-
efits and harm [9, 10]. MRI addresses the limitations of PSA test-
ing (e.g., underdiagnosis and overdiagnosis) and the limitations
of untargeted systematic biopsies (e.g., unproductive biopsies,
undersampling of significant disease, and overdetection of indo-
lent cancers) [11].

Among the various PCa screening pathways involving MRI that
were investigated (Fig. 1), two distinct overarching approach-
es have emerged: a sequential PSA-based MRI strategy and an
MRI-only strategy. Table 1 provides an overview of five studies of
first-line MRI utilization (i.e., without PSA pretesting) [12-17] and
eight studies of second-stage MRI utilization after PSA pretesting
[18-22], including four studies of first screening rounds and four
studies of repeat screening rounds [23-26]. As MRI outperforms
all other biomarkers currently studied in PCa screening, such bio-
markers are excluded from the scope of the current review [27, 28].

MRI as a first-line tool—Some clinically significant cancers do
not cause elevated PSA levels and thus are missed by PSA test-
ing [13]. For example, although hardly any clinically significant
cancers occur below a PSA cutoff level of 1 ng/mL, a PSA cutoff
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B Including MRI in prostate cancer screening addresses the
screening limitations of overdiagnosis and
underdiagnosis by enhancing risk stratification and
enabling targeted biopsies, improving the benefit-to-
harm ratio.

B Among two distinct MRI-based screening strategies
(sequential MRI after PSA testing and MRI alone), the
sequential strategy is favored as a balanced and
scalable approach.

B Quality assurance in screening requires harmonized MRI
equipment, acquisition, and interpretation protocols,
including automation and artificial intelligence assistance,
to ensure reliability and reproducibility of results.

level of 3 ng/mL misses approximately half of significant cancers
[13, 15, 17]. The use of MRI as a first-line screening tool may help
to identify these cancers. In addition, patients may be more in-
clined to undergo screening by MRI than by PSA; for example, the
Swedish OPT (Organized Prostate Cancer Testing) screening trial
reported that young men (age, 50 years) who received an invita-
tion to undergo screening MRI had a response rate of 35% [22].
Most patients adhere to subsequent biopsy recommendations
after abnormalities are found on MRI [12, 17].

A key concern regarding the MRI-only approach is its cost-ef-
fectiveness given the high costs of MRI and the low prevalence of
cancers with a grade group (GG) score of 2 or greater. Performing
MRI on a large scale without prior risk stratification can yield a
high proportion of negative results and associated unnecessary
costs. This approach may also yield a high proportion of indeter-
minate results, especially in young men (as noted in the PROBASE
(Risk-Adapted Prostate Cancer Early Detection Study Based on a
Baseline Prostate-Specific Antigen Value in Young Men) and OPT
trials [21, 22]), when assessed using conventional PI-RADS-based
criteria. In contrast, when MRI is used after PSA testing, disease
prevalence in tested men increases, yielding greater cancer de-
tection rates.

MRI as a secondary-line tool after PSA testing—Restriction of MRI
to men with a PSA screening examination exceeding a predeter-
mined threshold level results in the population of men undergo-
ing MRI to be variably enriched with high-grade PCa, depending
on the PSA cutoff level. For example, the STHLM3-MRI (Prostate
Cancer Detection Using the Stockholm3 Test and Magnetic Res-
onance Imaging) and Goteborg-2 trials reported detection rates
of 21% and 14%, respectively, for PCa of GG 2 or greater, by use
of a PSA cutoff level of 3 ng/mL or greater [18, 19] (Fig. 2). In the
MRI-only PROSTAGRAM (Prostate Cancer Screening Trial Using
a Group of Radiological Approaches Including MRI and Ultra-
sound), VISIONING, and ReIMAGINE (Refining Imaging and Mo-
lecular Analysis Guiding Individualized Navigation of Early Pros-
tate Cancer) studies, detection rates for PCa graded as GG of 2 or
higher were lower (3%, 8%, and 7%, respectively) [13, 15, 17]. The
Goteborg-2 trial found PCa of GG 2 or greater in 5% of men with
a PSA level between 1.8 and 3 ng/mL. These data indicate the
need for further research to determine optimal PSA thresholds in
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, PSA >
per-

MRI-based risk-adapted screen-
ing [29]. The recently launched
will compare several MRI study
The main role of MRI
formed after PSA testing is to

arms (no PSA threshold
1 ng/mL, and PSA > 3 ng/mL) to

U.K. TRANSFORM (Transforming
Prostate Cancer Screening) trial
address these issues [30].

triage men for prostate biopsy.
Men with highly suspicious le-
sions on MRI are recommended
to undergo MRI-targeted biop-
sy, whereas those with negative
or low-suspicion findings may
avoid immediate biopsy. This
approach enables a more selec-

tive and personalized biopsy ap-
proach, focusing on men consid-
ered at highest risk on the basis
of PSA and MRI findings. For this
approach, the key concern is de-
layed diagnosis of cancers of GG
2 or greater, relying on an inbuilt
safety net of repeated screening
rounds; such rounds mostly de-
tect GG 2 cancers [23, 24].
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accurate risk stratification. Importantly, the MRI-based screening
pathway and traditional pathway required biopsy of two and six
men, respectively, to detect cancer of GG 2 or higher in one man.

Combined Measures of Benefit-to-Harm Ratio

Although available evidence suggests that MRI-guided strat-
egies can enhance PCa screening, insufficient information ad-
dresses how to compare benefits and harms among MRI-based
approaches. We thus propose four ratios as summary measures
to compare strategies objectively. When these ratios are used,
the context (e.g., individual early diagnosis vs population screen-
ing), the role of MRI in the pathway (e.g., MRI after PSA testing vs
MRI alone), and definitions of clinically significant cancer must be
considered (Fig. 2).

Ratios in men undergoing biopsy—The ratio of cancer of GG 2 or
greater to GG 1 cancer reflects the screening strategy’s selectivity
for detecting cancers graded as GG 2 or higher while minimizing
detection of GG 1 cancers (i.e., indolent cancers). A higher ratio
indicates a more favorable balance between benefits and harm.
Among traditional screening trials, estimates of overdiagnosis [6]
were 43% in the ERSPC trial [3], 63% in the Norrkoping trial [5],
and 52% in the Stockholm trial [34], yielding ratios of 1.3, 0.6, and
0.9, respectively. The STHLM3-MRI and Goteborg-2 MRI-based
screening trials showed improved balance, with ratios of 4.7 and
1.7, respectively. The significance of a favorable ratio using MRI
should be interpreted cautiously given that clinically significant
cancer remains not fully defined in the MRI era. Nonetheless, the
ratio may help compare screening strategies.

The ratio of cancer graded as GG 2 or higher to the sum of GG
1 cancer and benign biopsies reflects the overall accuracy of a
strategy. A higher ratio suggests fewer detected GG 1 cancers
and fewer unproductive biopsies in men with positive MRI re-
sults. These benefits can be particularly relevant when compar-
ing screening strategies that include different rates of men avoid-
ing biopsy due to negative screening results.

Ratios for biopsy avoidance—Men with positive PSA results but
negative MRI results may opt out of biopsy testing. These avoided
biopsies are a benefit compared with a strategy of biopsy being per-
formed for all men with positive PSA results. However, undetect-
ed cancers of GG 2 or greater in men with negative MRI results are
a harm. The ratio of avoided biopsies to missed cancers of GG 2 or
higher quantifies the trade-off between reducing unnecessary bi-
opsies and reducing the risk of missed cancers graded as GG 2 or
greater in men with negative MRI results. A higher ratio indicates
that the strategy effectively avoids biopsies without substantially in-
creasing the number of missed significant cancers. The number of
undetected cancers of GG 2 or greater resulting from biopsy avoid-
ance can be assessed through studies that separately investigated
MRI-targeted and systematicnontargeted biopsies orthatinvestigat-
ed menactively undergoingfollow-up rescreening tests [18, 23, 24].

The ratio between biopsies avoided after negative MRI results
and biopsies with benign findings after positive MRI results reflects
the extent to which a strategy minimizes unproductive biopsies.
This ratio could be a key driver of quality assurance programs. Use
of a higher threshold for MRI positivity (e.g., a MRI suspicion score of
4 or greater rather than 3 or greater) to avoid more biopsies would
substantially reduce unproductive biopsies, increasing the bene-
fit-to-harm balance indicated by this ratio.

AJR:225, September 2025

Screening Test Principles
MRI Performance Characteristics and Reproducibility

To optimize benefit-to-harm ratios and cost-effectiveness,
population-based screening requirements favor abbreviated
MRI approaches with shorter scanning times and higher biopsy
thresholds. In contrast, to maximize cancer detection in individ-
uals with suspected cancer, early-diagnosis protocols prioritize
comprehensive examinations using full multiparametric proto-
cols and lower biopsy thresholds. Both contexts are associated
with variable image quality, acquisitions, and outcomes, as well
as qualitative MRI assessments.

MR Image Quality

High-quality MRI is critical for accurate diagnosis. Substantial
variability in quality across centers stems from patient motion,
susceptibility artifacts, variable compliance with PI-RADS techni-
cal standards, suboptimal scanner hardware and software, and
inadequate personnel training [35-37]. Before MRI interpreta-
tion, scan quality should be benchmarked for diagnostic use [35].
Unfortunately, published MRI-based screening literature rarely
reports image quality (Table 2).

MRI Equipment

MRI-based screening studies show marked variability in de-
ployed MRI equipment (Table 2). Variations in field strength, re-
ceiver coil sensitivity, gradient strength, and acquisition param-
eters substantially affect image contrast, particularly for DWI.
Vendors use different reconstruction algorithms, which also con-
tributes to variability. Use of a single scanner type and coil config-
uration may help address challenges posed by equipment vari-
ation. Multivendor solutions are more complex and may use an
accreditation approach, such as the standardized qualification
program proposed by the American College of Radiology that in-
volves regular reassessments to maintain certification [35].

MRI Protocols and Patient Preparations

Standardized protocols are crucial for reducing variation in
scanning procedures and patient preparation. Harmonized im-
aging parameters should be used for the same sequence type
(Table 2). Instructions for rectal cleaning and dietary restrictions
should be clarified.

Requirements for Optimizing Protocols

MRI screening protocols should use ultrafast sequences, which
have shown promise in early detection settings [38, 39]. A short,
simple, and smart model should be considered for screening.

Short—A quick examination is fundamental to the feasibility of
PCa screening programs, increasing availability and patient ac-
ceptance while lowering costs. Ideally, acquisition times should
be 10 minutes at most [40]. Use of fewer acquisitions, focusing on
axial (or 3D) sequences, shortens scanning times [38, 41]. Deep
learning algorithms that expedite denoising and k-space filling
can accelerate acquisitions [42, 43]. Omission of contrast media
and antiperistalsis agents shortens procedures and alleviates
safety concerns.

Simple—A simple protocol is essential for broader implemen-
tation of MRI-based screening. The protocol should use well-de-
fined, widely available, nonproprietary sequences to ensure

www.ajronline.org | 6
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consistency across MRI systems [44]. This
need is particularly important for DWI,
where variations in b values are common
(Table 2) and can impact results.

Smart—A smart protocol leverages au-
tomation and Al tools to standardize and
optimize radiologic processes from image
acquisition to interpretation. Al-assisted ac-
quisitions can accelerate scanning and en-
able real-time imaging adaptation based
on likely image quality. Deep learning com-
puter-aided detection algorithms can eval-
uate images to assist radiologists in iden-
tifying suspicious lesions, segmenting the
prostate, and assigning suspicion scores
for detected lesions. These tasks can en-
hance efficiency, accuracy, and consistency
of interpretation, especially for less-experi-
enced readers [45]. Furthermore, Al levels
of suspicion can be combined with radio-
logic assessments and clinical metadata to
help personalize biopsy decision-making
and planning [46].

Reliable MRI Results

Standardization of training, implemen-
tation of quality-control measures, and
application of technologic advances such
as Al hold promise forimproving reliability
and reproducibility of MRI results.

Interobserver variability—Radiologists
have different training backgrounds and
familiarity with prostate MRI interpretation
criteria, contributing to interpretation vari-
ability. Prostate MRl interpretation involves
a learning curve, with more-experienced
radiologists showing higher accuracy and
agreement. Radiologists specializing in
urogenital imaging or with extensive pros-
tate MRI experience typically show greater
consistency in interpretation.

The ProScreen study found fair-to-mod-
erate agreement among nine radiologists
in reporting index lesions on MRI (kappa
coefficient of 0.40 and 0.60 for lesions re-
ported as having a PI-RADS score of > 3and
> 4, respectively) [47]. That study observed
significant differences in sensitivity and
specificity among radiologists, potential-
ly impacting screening precision. Radiol-
ogists’ agreement was good for detecting
GG 4 and GG 5 cancers; however, disagree-
ments were common regarding detecting
GG 1 cancer.

Agreement is typically high for nega-
tive MRI findings, with more substantial
variability seen for positive findings [48].
Disagreements regarding positive cases
result in more total biopsies, more unpro-
ductive biopsies, and more indolent can-
cer detection, contributing to inconsistent
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MRI in Prostate Cancer Screening

TABLE 3: Distribution of MRI Results in MRI-Based Prostate Cancer Screening Studies

No. of Patients PI-RADS Score
Undergoing MRI
for Given MRI Not Nondiagnostic
Study Approach and Name [Reference] Indication Performed MRI 1-2 3 4-5 4 5

MRI as first-line tool in first screening round

MVP [12] 246 NA NA 189(77)| 32(13) | 25(10) | 22(9) 3(M

RelMAGINE [13] 303 NA NA NR NR NR NR NR

IP1-PROSTAGRAM [15] 408 NA NA 336(82)| 29(7) | 43(11) NR NR

PROSA [16] 175 NA NA 155(89)| 9(5) 11(6) 11(6) 0(0)

VISIONING [17] 229 NA NA 152(66)| 13(6) | 64(28) | 55(24) | 9(4)
MRI as second-stage tool in first screening round

Goteborg-2, first round (reference) [18] 405 21 (5) 2(0) 240(59)| 41(10) [ 101 (25)| 85(21) | 16(4)

Goteborg-2, first round (experimental) [18] 796 34 (4) 7(1) 488 (61)| 65(8) |202(25)|150(19)| 52(7)

PROBASE, first round [20] 149 37(25) 0(0) 43(29) | 61(41) | 45(30) | 35(23) | 10(7)

STHLM3-MRI, first round [19] 929 83(9) 0(0) 521(56)| 175(19) [ 150 (16) | 85(9) | 65(7)

PROSA [16] 61 0(0) 0(0) 52(85) | 5(8) 4(7) 4(7) 0(0)

OPT[22] 696 51(7) 0(0) 409 (59) [ 137 (20)| 99(14) | 67 (10) | 32(5)
MRI as second-stage tool in repeat screening round

STHLM3-MRI, second round [24] 667 50(7) 0(0) 533(80)| 51(8) | 33(5) | 23(3) 10 (1)

ERSPC-Rotterdam, fifth round (pilot study) [25] 167 9(5) 0(0) 110(66) | 20(12) | 28(17) | 15(9) 13(8)

Goteborg-1, 10th round (pilot study) [26] 77 12 (16) NR 44 (57) NR NR NR NR

Note—Except where otherwise indicated, data are number with percentage in parentheses. MVP = MRI Versus PSA in Prostate Cancer Screening, NA = not applicable,
RelMAGINE = Refining Imaging and Molecular Analysis Guiding Individualized Navigation of Early Prostate Cancer, NR = not reported, IP1-PROSTAGRAM = IP1-Pros-
tate Cancer Screening Trial Using a Group of Radiological Approaches Including MRI and Ultrasound, PROSA = Prostate Cancer Secondary Screening in Sapienza,
PROBASE = Risk-Adapted Prostate Cancer Early Detection Study Based on a Baseline Prostate-Specific Antigen Value in Young Men, STHLM3-MRI = Prostate Cancer
Detection Using the Stockholm3 Test and Magnetic Resonance Imaging, OPT = Organized Prostate Cancer Testing, ERSPC = European Randomized Study of Screening

for Prostate Cancer.

management. Radiologists trained in settings with a high preva-
lence of PCa may overinterpret findings in screening populations
with a lower prevalence.

Efforts to support MRI test performance—Standardized training
programs are needed to apply MRI-based screening criteria con-
sistently. Double readings with adjudication can help mitigate
variability and improve accuracy, pending the introduction of Al
into workflows [49, 50]. Regular continuing education programs
and feedback mechanisms, including follow-up of biopsy pathol-
ogy results, can enhance reader performance. A screening certifi-
cation process for radiologists can help ensure minimum compe-
tency levels and potentially reduce variability [51].

Al algorithms have shown potential for standardizing interpre-
tation, reducing human error, and mitigating observer variability
in MRI-based detection. However, appropriate training, calibra-
tion, and validation are needed before Al can be used in screen-
ing. No Al algorithms have been trained for population screening
or have been integrated into screening studies, and a precise Al-
based screening workflow has yet to be defined (Table 2).

MRI Interpretation in Screening

PI-RADS, which is optimized for multiplanar multiparamet-
ric MRl examinations [52], guides the definition of a suspicious
examination in diagnostic settings. PI-RADS has been used in
screening studies (Table 3), but it may not be appropriate or opti-
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mal in this setting. Given that MRl results guide biopsy decisions,
clear definitions of MRl risk scoring are mandatory.

Negative MRI results—Based on PI-RADS descriptors, a score of
1 or 2 suggests that clinically significant cancer is very unlikely.
Patient-level rates of detection of cancer of GG 2 or greater after
a negative MRI result are low in the screening setting. In the ref-
erence arm of the Goteborg-2 trial, nine clinically significant can-
cers were detected in men undergoing systematic biopsy after
negative MRI results [18]. These were all GG 2 cancers; six had less
than 5% of Gleason pattern 4, thus having low to favorable inter-
mediate risk. In the Goteborg-2 trial of repeat screening after 3.9
years, the detection rate for cancers graded as GG 2 or greater in
men with negative MRI results at initial screening was not sub-
stantially different between men who previously underwent sys-
tematic biopsy (reference arm: 3.2%) and men who did not (ex-
perimental arm: 2.6%) [23]. Similarly, in the STHLM3-MRI trial of
repeat screening, the detection rate of cancer of GG 2 or higher
after 2.4 years of follow-up was only 3.9% in men with negative
MRI results at initial screening; these were predominantly GG 2
cancers [24]. Therefore, an MRl suspicion score of 1 or 2 should be
categorized as a negative screening test result. If PSA density ex-
ceeds 0.12-0.15 ng/mL/cm?, then the screening test may be con-
sidered positive despite the negative MRl result [13, 22]. A clinical-
ly significant cancer not detected by MRI at initial screening may
become visible on MRI at repeat screening.

www.ajronline.org | 9
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In diagnostic settings, approximately 40% of MRI examina-
tions are assessed as having a PI-RADS score of 1 or 2 [53]. In the
screening setting, when MRl is performed after PSA testing, this
frequency is approximately 60% (e.g., OPT, 59%; STHLM3-MRI,
56%; Goteborg-2 control arm, 59%; Goteborg-2 experimental
arm, 61%) [18, 19, 22] (Table 3). The increase in PI-RADS scores of 1
or 2 is expected given the lower prevalence of cancer in a screen-
ing population. The frequency of negative MRI results increases
further in trials that use MRI as a first-line screening examination
without PSA pretesting (range, 66-89%) [12, 15-171.

Positive MRI results—A PI-RADS score of 4 or 5 suggests a high
likelihood of clinically significant cancer. For PI-RADS scores of 4
and 5 in diagnostic settings, patient-level detection rates for can-
cers of GG 2 or greater are 55% (95% Cl, 43-65%) and 83% (95% Cl,
78-88%), respectively [54]. Thus, a suspicion score of 4 or 5 should
be categorized as an MRI-positive result in the screening setting.

In diagnostic settings, PI-RADS scores of 4 and 5 each have
frequencies of approximately 20% [54]. In the screening setting,
when MRI is used after PSA testing, the estimated frequency of a
PI-RADS score of 4 is approximately 15% (range, 7-23%), and that
of PI-RADS score 5 is 4-7%. Thus, screening tends to yield fewer
and smaller suspicious lesions (Table 3).

Indeterminate MRI results—In early diagnosis, an indeterminate
result (i.e., a PI-RADS score of 3) accounts for 20% of MRl interpreta-
tions and has a 20% (95% Cl, 15-26%) chance of yielding cancer of
GG 2 or greater on biopsy [54]. In the screening setting, when MRI
is used after PSA testing, similar or even higher rates of PI-RADS
score 3 are observed (range, 8-41%) (Table 3). A PI-RADS score of 3
is reported excessively in young men (ProScreen, 41%; OPT, 20%),
who generally have a low prevalence of PCa [22, 27]. This high pro-
portion substantially influences MRI test performance.

To preserve the benefits of population screening, screening par-
ticipants should not be designated patients on the basis of inde-
terminate MRI results. Thus, the indeterminate category (PI-RADS
score, 3) generally should not be used in screening, as significant
cancer is very unlikely. Managing men with indeterminate results
should, by default, lean toward biopsy avoidance with a return
to screening, as suggested by the Swedish OPT protocol [22]. If
necessary, multiplanar and contrast-enhanced sequences can
improve lesion characterization, reducing indeterminate risk cat-
egories [55]. Biopsy decisions should be guided by risk factors
such as PSA density and patient preferences [56, 57].

Nondiagnostic MRI results—Low-quality examinations can nega-
tively affect accuracy. Poor image quality can cause challenges in le-
sion identification and characterization [58, 59]. Poor quality can also
cause greater uncertainty in interpreting findings, yielding a higher
rate of equivocal lesions and a lower rate of negative results. Inade-
quate images also contribute to diagnostic errors. Screening units
must adopt benchmark thresholds for nondiagnostic or low-quality
examinations. A poor-quality examination should not be reported
as indeterminate [60]. Among published studies (Table 3), only the
Goteborg-2 trial reported separate results for patients with nondi-
agnostic MRl examinations and patients not undergoing MRI [18].

Screening programs should implement standardized criteria
and protocols for recalling patients to repeat individual sequences
or, possibly, the entire examination. These criteria should explicit-
ly outline when an examination is nondiagnostic and requires re-
peat imaging [61].
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Rescanning protocols should include adjustments to improve
image quality. These measures should seek to address identi-
fied challenges such as hip prostheses and may include repeat-
ing specific sequences that were deemed nondiagnostic. Mod-
ifications could include obtaining contrast-enhanced sequences
(e.g., in patients with hip prostheses), obtaining sequences in
additional planes, and obtaining motion-insensitive sequences
through radial k-space filling. Low-residue diets, bowel prepa-
ration, and antispasmodic agents may also be used. Real-time
quality control allows immediate repetition of nondiagnostic
sequences but requires on-table image quality monitoring. Pa-
tients with claustrophobia or anxiety may require a wide-bore
scanner or antianxiety medications.

Alternative MRI scoring systems for screening—Although screen-
ing studies have adopted PI-RADS scoring, PI-RADS was not in-
tended to screen populations with a low prevalence of disease
or to evaluate uniplanar biparametric examinations. Image de-
scriptors, interpretation algorithms, and thresholds for biopsy
should be reconsidered in the screening context. The definition
of a positive examination may warrant a new scoring system tai-
lored specifically for PCa screening.

The RelMAGINE study used a staged MRI interpretation ap-
proach whereby readers first performed a simplified assessment
of only axial T2-weighted images and high-b-value DWI (disre-
garding ADC maps) for the presence or absence of a suspicious
lesion [13, 61]. Only cases with a detected lesion were entered
into a second evaluation stage using PI-RADS, incorporating mul-
tiplanar sequences and ADC maps. With this approach, the PPV
for cancer of GG 2 or higher was 52% and 90% after the first and
second stages, respectively [13]. The rate of overdiagnosis of GG
1 cancer was only 1% [13]. If confirmed, these data suggest that
streamlined MRI interpretation may mitigate the complexities
and interreader variability associated with PI-RADS scoring while
lowering false-positive rates.

Next Steps After MRI Screening

In a screening setting, positive MRI results should be followed
by further diagnostic workup. MRI has relatively low specificity in
the diagnostic setting, yielding many false-positive results. After a
positive MRI screening examination, the goal of further diagnostic
workup is to direct biopsies to detect clinically significant cancers.

Positive MRI results—Several screening studies support defining
a positive MRI result as a PI-RADS score of 4 or greater rather than
a score of 3 or greater [12, 22] (Table 2). This higher threshold re-
duces unnecessary biopsies and detects fewer GG 1 cancers and
fewer GG 2 cancers having favorable intermediate risk. Additional-
ly, use of a threshold score of 4 to select patients for biopsy leads
to an increase in the rate of negative MRI screening results from
approximately 63% (range, 62-65%) to approximately 75% (range,
70-85%) (Table 4).

Further diagnostic workup after positive MRI screening should
be performed in dedicated diagnostic units with multidisciplinary
expertise. When targeted biopsy is performed, MRI-guided prebi-
opsy planning with organ and target segmentations is essential.
Biopsy protocols should be standardized, specifying the number
and placement of cores. The safest biopsy route should be select-
ed on the basis of lesion location and patient factors. MRI-based
screening programs have used diverse biopsy approaches.
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TABLE 4: Cancer Detection Outcomes and Benefit-to-Harm Ratios in MRI-Based Prostate Cancer (PCa)

Screening Studies

Results of Targeted and
Systematic Biopsy in Men
With Positive MRI, by PCa Type Ratio
Avoided
No. of Men GG=2to | Biopsyto
Study Approach and Name Men With With Positive GG=2to GG 1or Benign
[Reference] Negative MRI? MRIP No PCa GG1 GG=2 GG 1 No PCa Biopsies
MRl as first-line tool in first
screening round
MVP<[12] 221 (90) 24 4(17) 4(17) 11 (46) 2.8 14 55
IP1-PROSTAGRAM [15] 334(82) 65 44 (68) 7(11) 14(22) 2.0 0.3 7.6
VISIONING [17] 152 (66) 77 48 (62) 8(10) 21(27) 26 04 3.2
RelMAGINE? [13] 255 (84) 48 4(8) 2(4) 25(52) 13 4.2 64
PROSA¢[16] 155 (89) 10 4(40) 2(20) 4 (40) 2.0 0.7 39
MRI as second-stage tool in first
screening round
Goteborg-2, first round 240 (63) 130 47 (36) 31(24) 59 (45) 1.9 0.8 5.1
(reference) [18]
STHLM3-MRI, first round [19] 1207 (65) 297 79 (27) 35(12) 183 (62) 5.2 1.6 15
Goteborg-2, first round? 488 (65) 261 98 (38) 59 (23) 104 (40) 1.8 0.7 5.0
(experimental) [18]
IP1-PROSTAGRAMP [15] 31(76) 9 3(33) 0(0) 6(67) NA 2.0 10
OPT[22] 409 (63) 221 84 (38) 44 (20) 93 (42) 2.1 0.7 49
VISIONING [17] 23 (45) 30 15 (50) 2(7) 13 (43) 6.5 0.8 15
PROBASE, first round [20] 43(29) 89 48 (54) 13 (15) 28 (31) 2.2 0.5 0.9
PROSA[16] 52 (85) 6 4(67) 2(33) 0(0) NA NA 13

Note—Except where otherwise indicated, data are expressed as number with percentage in parentheses. GG = grade group, MVP = MRI Versus PSA in Prostate Cancer
Screening, IP1-PROSTAGRAM = IP1-Prostate Cancer Screening Trial Using a Group of Radiological Approaches Including MRl and Ultrasound, ReIMAGINE = Refining
Imaging and Molecular Analysis Guiding Individualized Navigation of Early Prostate Cancer, PROSA = Prostate Cancer Secondary Screening in Sapienza, STHLM3-MRI
= Prostate Cancer Detection Using the Stockholm3 Test and Magnetic Resonance Imaging, NA = not applicable, OPT = Organized Prostate Cancer Testing, PROBASE =
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2PI-RADS score of 1 or 2; biopsy avoided.

bPI-RADS score of 3-5; biopsy performed.

Positive MRI result defined as PI-RADS score of 4 or 5 (instead of a score of 3-5).
9Only targeted biopsy was performed (no systematic biopsy).

Rates of detection of clinically significant cancers can be in-
creased by obtaining multiple cores from the area surround-
ing the lesion [62]. However, perilesional sampling has not been
systematically incorporated into screening protocols, and per-
ilesional sampling strategies warrant further investigation.
The combination of targeted and perilesional sampling, with-
out complete systematic sampling of the prostate, may be suf-
ficient for establishing a diagnosis [62]; however, even if it does
not change overall diagnoses, this approach risks missing sites of
cancer in patients with multifocal disease, impacting treatment
planning [63].

The addition of systematic biopsy to targeted biopsy should
be discouraged in screening, as a meta-analysis did not find ben-
efit from systematic biopsy in detecting additional cancers [62].
Specifically, additional systematic biopsy did not yield signifi-
cantly greater detection of cancer of GG 2 or greater (OR=1.07,p
=.07) or cancer of GG 3 or higher (OR = 1.06, p = .43), but it yielded
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significantly greater detection of GG 1 cancer (OR = 1.16, p = .01).
Thus, in a low-prevalence population, systematic biopsies likely
increase overdiagnosis.

Negative MRI results—Follow-up data from the STHLM3-MRI
and Goteborg-2 trials provide valuable insights for determin-
ing screening intervals after negative MRI screening results
[23, 24]. In repeat screening rounds, the STHLM3-MRI trial re-
ported a strikingly high proportion of negative MRl exam-
inations: 80% and 88% when defining a negative result as a
PI-RADS score of 2 or less and 3 or less, respectively. Even in
the Gotebdrg-1 and ERSPC MRI-based pilot studies, which in-
cluded men without prior MRl examinations, 70% and 82%
of men had a negative MRI result when it was defined as a
PI-RADS score of 2 or less and 3 or less, respectively [25, 26].
These high percentages of negative MRI results support the
safety of extending the rescreening interval beyond the cur-
rent 2-year standard. Indeed, data from the Goteborg-2 trial
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strongly indicate that most cancers become visible on MRI be-
fore becoming incurable and that men with a previously neg-
ative MRI result after a positive PSA result do not develop in-
curable or advanced cancers on rescreening [23]. Extended
screening intervals could translate into more resource-effi-
cient screening protocols. Optimal screening intervals remain
under investigation and may vary depending on individual
risk factors and evolving evidence [64].

Patient-tailored management—Management should be tai-
lored on the basis of a patient’s risk status and preferences. Men
with an elevated PSA level or PSA density, a family history of PCa,
or other risk factors may benefit from a lower threshold for biop-
sy. Men with strong biopsy-averse preferences may choose mon-
itoring of a lesion assessed as having a PI-RADS score 4 or 5 after
carefully considering their risks and benefits. These patient-tai-
lored biopsy approaches require harmonization of postscreen-

TABLE 5: Overview of Recommendations in MRI-Based Prostate Cancer (PCa) Screening

Category

Recommendations

Recommendations for
MRI-based PCa screening

MRI test performance
characteristics
quality

minimize the active supervision of scans

during, and after patient participation

MRI test reliability

MRI test interpretation
- If five-tier scoring is used, categorize

benefit-to-harm ratio.

appropriate MRI test performance

significant cancers

« Use PI-RADS-compliant imaging parameters to ensure consistency across MRI systems
« Harmonize MRI equipment within accredited medical centers or dedicated screening centers to ensure consistent image

- Implement a standardized quality scoring system to ensure auditable, optimal image quality across all participating sites

- Standardize acquisitions and patient preparations to ensure consistent image quality

- Limit scanning times to 5-10 min for higher throughput, adoption, acceptance, and cost reduction

- Use only axial (or 3D) sequences to shorten acquisition times

- Remove dynamic contrast-enhanced imaging and antiperistaltic agents from MRI protocols to alleviate safety concerns and

- To guarantee high-quality scans, perform regular quality checks of MRI equipment, protocols, and acquisitions before,

« Measure interobserver agreement or disagreement among radiologists interpreting MRI-based screening studies

« Use double reading by experienced readers to help mitigate variability and improve diagnostic accuracy

- Standardize training programs and establish a certification process for radiologists to ensure consistent application of
image-based criteria and levels of competency

« Implement regular continuing education programs and multidisciplinary feedback to further enhance reader performance

- Install clear definitions of MRl risk scoring (e.g., two-, three-, or five-tiered score; yes vs no based on PI-RADS)

- Any suspicion score of 1 or 2 on an MRI-negative screening

- Any suspicion score of 4 or 5 on an MRI-positive screening

- Refer only MRI-positive screenings to postscreening testing or biopsy

+ Manage patients with score of 3 by use of agreed-upon protocols for surveillance and biopsy. Biopsies are highly likely to be
unproductive in screening of the general population, whereas high-risk men with a score of 3 (including those with high
PSA densities) may require biopsies. Surveillance can include repeat MRI scans to reduce overdiagnosis and enhance the

« Benchmark results of low-suspicion scores (1 or 2), indeterminate scores (3), and high-suspicion scores (4 or 5), to ensure
- To reduce overdiagnosis, do not report a nondiagnostic (score 0) or low-quality scan as indeterminate (score 3), as unneces-
sary biopsies are heavily weighted as a harm of screening

« To reduce diagnostic errors, install thresholds of nondiagnostic or low-quality scans, particularly for excluding clinically

- Standardize rescanning or recalling definitions when an MR image is considered nondiagnostic and address quality issues
(e.g., technical failures, artifacts, or patient factors)

Postscreening test options | «Perform diagnostic workup of all MRI-positive screenings in dedicated diagnostic units with multidisciplinary expertise; MRI

safest biopsy route

screening settings

pathway

corrective actions

is most effective when integrated into a comprehensive multistep diagnostic pathway, including risk assessments, targeted
and perilesional biopsies, and follow-up strategies

- Standardize biopsy procedures to minimize failures and ensure accuracy, utilizing MRI-guided prebiopsy planning with
segmentations for precise lesion localization and targeting, specifying the number and location of cores and selecting the

- To support a positive benefit-to-harm ratio, do not obtain systematic biopsy cores on top of the targeted biopsy strategy in

- Extend rescreening intervals for men who avoid biopsy after an MRI-negative screening
« Predefine the potential level of accuracy of the MRI screening tests to benchmark the performance of the MRI screening

- Install robust quality-control measures throughout the postscreening diagnostic pathway, from risk assessment to biopsy
procedures and pathology review, by use of standardized protocols, ongoing audits, and feedback mechanisms, to help
ensure accuracy and consistency in diagnosis and management

«Include performance indicators that monitor key aspects of program implementation, patient satisfaction surveys, and
outcomes, to assess adherence to established protocols and guidelines, identify improvement areas, and implement
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TABLE 5: Overview of Recommendations in MRI-Based Prostate Cancer (PCa) Screening (continued)

Category

Recommendations

Research suggestions in
MRI-based PCa screening

MRI test « Explore the interplay between PSA and MRI thresholds (or other risk stratification tools) to develop screening algorithms that

maximize the detection of clinically significant PCa while minimizing unnecessary interventions and costs

- Analyze ultrafast MRI protocols that have shown promise in early detection settings (e.g., leveraging deep learning
software), ensuring an accessible, efficient, and reliable screening process

- Use double reading by validated and calibrated Al systems to help mitigate variability and improve diagnostic accuracy

- Leverage Al tools to automate and optimize the radiologic process, from image acquisition to interpretation, to ensure
accuracy and consistency of interpretations (e.g., Al-aided scanning, MRl interpretation, and biopsy decisions)

- To optimize the balance of the benefit-to-harm ratio, develop and validate an MRI scoring classification that is specifically
tailored to the screening context (e.g., criteria for MRI-positive vs MRI-negative screenings), including image descriptors,
interpretation algorithms, scoring systems, and biopsy thresholds

- Stipulate robust quality-scoring systems to ensure high-quality scans and screen pathway performance

Postscreening test options | -Investigate MRI-targeting and perilesional biopsy strategies at accredited centers to ensure quality and expertise in an

MRI-based screening program

level of suspicion

- Estimate the detection rate for PCa of GG = 2 in men with indeterminate MRI results
- Explore alternative definitions of clinically significant PCa that are unique to MRI, including MRl visibility, tumor size, and

- Investigate patient-tailored MRI biopsy thresholds (e.g., in men with biopsy-averse preferences or in men with elevated risk
due to such factors as high PSA density or strong family history of PCa), to further improve the benefit-to-harm balance

- To guide men with different risk profiles during follow-up, investigate rescreening time intervals that are optimized for an
individual’s risk factors, previous MRI screening test results, and evolving evidence, through modeling and simulation that
incorporates data from screening and diagnostic settings

« Use benefit-to-harm ratios and net benefit analysis to potentially provide a more comprehensive and nuanced understand-
ing of the clinical utility and cost-effectiveness of different PCa screening strategies

Note—Al = artificial intelligence, GG = grade group.

ing pathways across diagnostic units, to further investigate and
improve the benefit-to-harm balance of various approaches.

Recommendations and Ongoing Initiatives

Figure 3 presents trade-offs between the standard-of-care MRI
pathway and the MRI-only pathway, highlighting the comparative
strengths and limitations. The standard-of-care MRI pathway is fa-
vored for immediate adoption as a balanced and scalable estab-
lished screening strategy, with the MRI-only pathway reserved for
research settings and specific high-risk populations. Table 5 pro-
vides additional recommendations for use of MRI in PCa screen-
ing [65]. These recommendations focus on optimizing the bene-
fits and mitigating the harms of PCa screening. Specifically, they
aim to reduce unnecessary biopsies and overdetection of indo-
lent cancers while maintaining or increasing detection of clinical-
ly significant cancers. The recommendations emphasize the im-
portance of standardized protocols, equipment, and radiologist
training programs, to ensure consistent and reliable results. Fur-
thermore, the recommendations encourage research into new
scoring systems and screening intervals tailored to an individual’s
risk factors and an evolving understanding of PCa behavior.

European initiatives are investigating use of MRl in PCa screen-
ing programs. For example, MRI is a critical component of the
Prostate Cancer Awareness and Initiative for Screening in Eu-
rope (PRAISE-U), implemented by the European Association of
Urology. The initiative involves pilot studies of population-based
risk-adapted PCa screening, aiming to inform creation of cost-ef-
fective screening algorithms suitable for diverse health care sys-
tems across Europe [66]. PRAISE-U will also help to develop rel-
evant clinical performance indicators and quality-assurance
protocols. The TRANSFORM project is comparing the use of MRI
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as a first-line screening investigation versus as a second-stage
screening tool in men with elevated PSA levels [30]. This project
will provide insights into the strategy’s long-term outcomes, in-
cluding PCa incidence and mortality.

Conclusion

This review provides a detailed analysis of the role of MRI in
PCa screening, targeted to radiologists. Implementing MRI in PCa
screening requires meticulous attention to image quality, acqui-
sition protocols, and interpretation criteria, to mitigate variabil-
ity and ensure reliable results. Ultimately, the successful integra-
tion of MRI in PCa screening will require radiologists to engage in
refining protocols, standardizing interpretations, and adopting
emerging technologies. Such efforts will help to maximize bene-
fits while minimizing harms, thereby enabling wider acceptance
of PCa screening.
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Fig. 1—Schematic shows prostate cancer screening pathways with varying incorporation of MRI. In traditional pathway, men with positive PSA screening examination
undergo systematic biopsy. In standard-of-care MRI pathway, men with positive PSA screening examination undergo MRI, and those with positive MRI result also
undergo MRI-targeted biopsy; systematic biopsy may also be performed either for all men with positive PSA screening examination or for men with positive MRI result.
In MRI-only pathway, men undergo MRI; only those with positive MRI result undergo MRI-targeted biopsy. In biomarker pathway, men with positive PSA screening
examination undergo additional testing, such as 4Kscore Test (BioReference Laboratories, OPKO Health; example of blood test for assessing probability of aggressive
prostate cancer) or polygenic risk score testing, before undergoing MRI; those with positive MRI results also undergo MRI-targeted biopsy. In risk-based pathway, men
with positive PSA screening examination are assessed for additional risk factors (e.g., age, ethnicity, family history, digital rectal examination results) to assess need for
MRI [67]; second risk assessment is performed after MRI to assess need for MRI-targeted biopsy. Schematic provides names of trials evaluating various pathways, along
with associated years of publication. Four pathways that include MRI represent two distinct overarching approaches: sequential MRI after PSA testing (standard-of-care
MRI pathway, biomarker pathway, and risk-based pathway) and MRI alone (i.e., MRI-only pathway). STHLM3-MRI = Prostate Cancer Detection Using the Stockholm3
Test and Magnetic Resonance Imaging, OPT = Organized Prostate Cancer Testing, PROBASE = Risk-Adapted Prostate Cancer Early Detection Study Based on a Baseline
Prostate-Specific Antigen Value in Young Men, ERSPC = European Randomized Study of Screening for Prostate Cancer, PROSTAGRAM = Prostate Cancer Screening Trial
Using a Group of Radiological Approaches Including MRI and Ultrasound, ReIMAGINE = Refining Imaging and Molecular Analysis Guiding Individualized Navigation of
Early Prostate Cancer, PROSA = Prostate Cancer Secondary Screening in Sapienza, MVP = MRI Versus PSA in Prostate Cancer Screening.
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Fig. 2—Benefit-to-harm ratios in two screening trials. Trial compared traditional pathway (systematic biopsy after positive PSA screening examination) and standard-
of-care MRI pathway (MR after positive PSA screening examination; additional MRI-targeted biopsy for men with positive MRI result). STHLM3-MRI = Prostate Cancer
Detection Using the Stockholm3 Test and Magnetic Resonance Imaging, SBx = systematic biopsies, TBx = MRI-targeted biopsies, GG = grade group, PCa = prostate
cancer.

A-D, Graphs A and B show results from STHLM3-MRl trial [19]. In this trial, in standard-of-care arm, men with positive MRI also underwent systematic biopsy. Graphs C
and D show results from Géteborg-2 trial [18]. In this trial, in standard-of-care MRl arm, men with positive MRI did not undergo systematic biopsy. For each trial, graphs
at left (A and C) indicate percentage of patients for each pathway who underwent biopsy, who had biopsy showing benign results (i.e., who underwent unproductive
biopsy), who had biopsy showing GG 1 PCa, who had biopsy showing PCa of GG 2 or greater, and who avoided biopsy (i.e., due to negative results of MRI screening
examination). For each trial, graphs at right (B and D) indicate ratios of men in trial with different screening outcomes, which were used to assess benefit-to-harm ratios.
In STHLM3-MRil trial, in standard-of-care MRI pathway, 21% of men had PCa graded as GG 2 or higher, and 4% had GG 1 cancer, leading to ratio of 4.7 for cancer of GG

2 or greater to GG 1 cancer. Corresponding ratio in traditional pathway was 1.5. Findings indicate approximately threefold greater benefit-to-harm ratio for standard-
of-care MRI pathway relative to traditional pathway. In Géteborg-2 trial, in standard-of-care MRI pathway, 14% of men had PCa of GG 2 or greater, and 8% had GG 1
PCa, leading to ratio of 1.7 for PCa of GG 2 or above to GG 1 PCa. Corresponding ratio for traditional pathway was 0.8. Findings indicate approximately twofold greater
benefit-to-harm ratio for standard-of-care MRI pathway relative to traditional pathway. In STHLM3-MRI and Goteborg-2 trials, 11% and 16% of men, respectively, in
standard-of-care MRI pathway had benign biopsies. These findings indicate results of 1.3 and 0.6 for ratio of men with PCa graded as GG 2 or greater to men with GG 1
PCa and for ratio of men with PCa of GG 2 or higher to benign biopsy for two trials, respectively. Corresponding ratios in traditional pathway were 0.3 and 0.2 for two
trials, respectively. Findings indicate greater efficacy for standard-of-care MRI pathway in STHLM3-MRl trial than in Goteborg-2 trial, possibly relating to difference

in biopsy strategies. Nonetheless, in two trials, benefit-to-harm ratio was greater for standard-of-care MRI pathway than for traditional pathway by approximately
fourfold and threefold, respectively. In STHLM3-MRI and Goteborg-2 trials, 64% and 62% of men, respectively, in standard-of-care MRI pathway avoided biopsy due
to negative MRI screening examination. These findings indicate results of 5.6 and 4.0 for ratio of men who avoided biopsy to men with benign biopsy in two trials,
respectively. Corresponding ratios in traditional pathway were 0.6 and 0.3 for two trials, respectively. Thus, in two trials, benefit-to-harm ratio was greater for standard-
of-care MRI pathway than for traditional pathway by approximately ninefold and 13-fold, respectively.
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Fig. 3—Trade-offs between standard-of-care MRI pathway (i.e., performing MRI for men with positive PSA screening examination) versus MRI-only pathway (i.e.,
implementing upfront MRI broadly for prostate cancer [PCa] screening). Figure highlights comparative strengths and limitations of each pathway for PCa screening
with respect to risk stratification, cancer detection rates, biopsy rates, cost-effectiveness, and risks of delayed diagnosis or overdiagnosis. Standard-of-care MRI
pathway leverages PSA pretesting to enrich biopsy yield, optimizing cost-effectiveness and reducing overdiagnosis while potentially missing cancer in men with low
PSA levels. MRI-only pathway prioritizes broad cancer detection, identifying MRI-visible cancers in men with normal PSA levels; this pathway allows reduced biopsy
rates but is associated with higher costs and is particularly susceptible to variable MRl interpretations. Current recommendations favor standard-of-care MRI pathway
(i.e., sequential MRI after initial PSA screening) as balanced and scalable screening strategy, with MRI-only pathway (i.e., without initial PSA screening) reserved for
research settings and specific high-risk populations. GG = grade group.
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