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MRI has become important for the detection of prostate cancer. MRI-guided biopsy is superior to conventional systematic
biopsy in patients suspected with prostate cancer. MRI is also increasingly used for monitoring patients with low-risk
prostate cancer during active surveillance. It improves patient selection for active surveillance at diagnosis, although its
role during follow-up is unclear. We aim to review existing evidence and propose a practical approach for incorporating MRI

into active surveillance protocols.
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INTRODUCTION

Multiparametric MRI (mpMRI) of the prostate has become
integral in the management of prostate cancer. MpMRI
can identify the areas within the prostate that are most
suspicious for malignancy using a combination of T2-
weighted imaging (T2WI), diffusion-weighted imaging
(DWI), and dynamic contrast-enhanced (DCE) imaging,
allowing for MRI-guided targeted biopsy [1]. Compared
with conventional systematic transrectal ultrasound (TRUS)
biopsy, MRI-guided targeted biopsy has been shown to
increase the detection of “clinically significant” prostate
cancer (csPCa), defined as a Gleason score of 7 and above,
and reduce the detection of “insignificant” prostate cancers
with a Gleason score of 6 [2-4].

Active surveillance (AS) is a management option for
patients with low-risk prostate cancer, including Gleason
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score 6 cancers. This regime aims to reduce overtreatment
of this group of patients by closely monitoring the disease
status rather than offering radical treatment at diagnosis.
Definitive treatment is instituted when there is clinical
evidence of disease progression, and this has been shown
to have a minimal impact on the eventual outcome of the
disease [5]. Studies have shown that targeted biopsy based
on mpMRI improves the selection of patients for AS by
allowing the detection of lesions that can progress from a
clinically insignificant cancer to a cancer of a higher grade
[6-8].

This article aims to provide a review of the potential role
of mpMRI in AS for prostate cancer and its incorporation
into AS protocols.

Active Surveillance in ASIA

AS data in Asia are generally limited [9]. One of the
reasons may be that the incidence of prostate cancer in Asia
has historically been much lower than that in the West, with
an incidence of 13.9 per 100000 in East Asia compared to
73.7 per 100000 in North America [10]. Moreover, prostate
cancer screening using serum prostate-specific antigen (PSA)
is generally not well-established in Asia because of the lack
of established evidence within Asian populations and the
inability to directly apply established screening models from
the West [11]. Prostate cancer, therefore, tends to be more
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advanced and of a higher grade at diagnosis, making several
patients ineligible for AS based on consensus criteria [12].
There is also evidence suggesting that Asians are at a
higher risk of pathological progression after prostatectomy,
which is thought to be related to a lower body mass index,
smaller prostate sizes, and possibly genetic differences
compared to the West, making AS in Asia less favorable
[13]. Moreover, the differing cultural pressures, perceptions,
and fears of Asian and Western patients also influence the
choice between AS and definitive treatment, with several
Asian patients opting for the latter, even among those with
low-risk clinically insignificant prostate cancers [14].
However, there is a recent trend of a rising incidence of
prostate cancer in Asia, which is attributed to the longer
lifespan and the “westernization” of lifestyle and diet
intake [15]. Increased awareness and accessibility to serum
PSA screening also allows early-stage and lower-grade
prostate cancers to be diagnosed [16]. We foresee that
AS, as a management option, is likely to be more widely
accepted in Asia over time.

Conventional Active Surveillance Protocols

Patients with low-risk localized prostate cancer are
eligible for AS. Several established international guidelines
define the eligibility criteria for AS based on various clinical
parameters, such as a Gleason score of 6, PSA of less than
10 ng/mL, and a clinical local T-staging of not more than
T2a [17].

Conventional AS protocols before the era of mpMRI were
centered around regular PSA monitoring to assess PSA
kinetics (such as PSA density and PSA velocity), regular
digital rectal examinations, and regular systematic TRUS
biopsy [18,19]. After low-risk prostate cancer is diagnosed
based on the initial diagnostic systematic TRUS biopsy, and
the patient is deemed eligible for entry into AS, a repeat
systematic TRUS biopsy (known as the confirmatory biopsy)
is usually performed within the first year to confirm a low-
risk status. Subsequent surveillance with systematic TRUS
biopsy is usually performed every 2 to 3 years, or more
frequently, depending on the changes in the clinical status
of the disease or PSA kinetics.

The conventional AS protocols have limitations. Some
patients may have difficulty adhering to the strict follow-
up required for AS, and there is also concern over missed
windows of opportunity for curative treatment with
delays in definitive treatment [20,21]. This may impact
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patients psychologically during the duration of AS for their
disease. Most significantly, TRUS biopsy has been shown to
underestimate the Gleason score and local extent of cancer,
thereby underestimating the clinical risk profile even at
diagnosis [2,3,22].

As such, there is a need to improve protocols to improve
patient selection and the outcomes for AS, including the
use of saturation template biopsy, molecular biomarkers,
and imaging [23].

Multiparametric MRI during Active Surveillance:
When to Do It?

At Diagnosis

Multiparametric MRI has been established as an important
modality for the detection of prostate cancer, and it is
recommended by various international guidelines as the
first-line investigation for patients with suspected prostate
cancer who are candidates for curative treatment [24,25].
Central to mpMRI is the Prostate Imaging-Reporting and
Data System (PI-RADS). The PI-RADS scoring system allows
the stratification of the probability of prostate cancer based
on T2WI, DWI, and DCE imaging findings, each ranked on a
scale of 1-5 [1]. MRI-guided (“targeted”) biopsy pathways,
where lesions with PI-RADS scores of 3-5 undergo targeted
biopsy, have been shown to increase the detection of csPCa
compared with conventional systematic TRUS biopsy, with
an associated reduction in the number of biopsy cores
[2,3,26].

Although MRI-guided biopsy pathways also aim to reduce
the detection of “clinically insignificant” cancers with
a Gleason score of 6, such low-risk prostate cancers will
continue to be diagnosed in clinical practice. One reason
is that systematic biopsy is often still recommended for
patients with negative mpMRI (PI-RADS 1 or 2), as it has
been shown that mpMRI may miss some cancers detected
by systematic biopsy, with a false-negative rate of up
to 26% [27]. Another reason is that the use of mpMRI
is not routine for several health systems, particularly in
developing countries in Asia, and several patients still
undergo systematic biopsy as an initial work-up.

It has been shown that mpMRI with subsequent targeted
biopsy can detect prostate cancers with Gleason scores of
> 7 in up to 40% of patients initially deemed eligible for
AS based on clinical parameters [6,8,28]. Studies based on
retrospective reviews of prostatectomy specimens showed
that a positive baseline mpMRI (PI-RADS 3-5) predicted
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the pathological progression, represented by the Gleason
score, in almost 50% of patients, and combining the
clinical parameters with mpMRI more accurately predicted
AS eligibility than either of them [29,30]. Overall, mpMRI
with targeted biopsy is superior to conventional clinical
parameters (such as PSA, PSA density, clinical staging, and
systematic biopsy) for defining AS eligibility by detecting
suspicious foci that result in an increase in clinical risk
through the upgrading of the Gleason score [30-33].
Therefore, mpMRI is increasingly being recommended as
an important tool for risk stratification to improve patient
selection for AS at the time of diagnosis [34,35].

During Surveillance

At present, the role of mpMRI in the follow-up of
patients undergoing AS is controversial. The European
Association of Urology recommends mpMRI before
confirmation biopsy (usually performed within the first
year of initial diagnosis), with targeted biopsy in addition
to systematic biopsy if a focal lesion is detected on
imaging [35]. However, the usefulness of mpMRI before
confirmatory biopsy appears to be equivocal, with some
studies suggesting that this combined targeted and
systematic approach for confirmatory biopsy improves
reclassification for eligibility for AS, while other studies do
not demonstrate a significant advantage of targeted biopsy
over systematic biopsy [7,28,36].

Beyond the first year of AS, mpMRI shows rather high
negative predictive values for csPCa (up to 93%) but
positive predictive values as low as 34% [37,38]. Combining
a negative mpMRI with a biological marker such as prostate
cancer antigen 3 gene has been shown to increase the
negative predictive value to 100% [6,39]. Combining
mpMRI with clinical parameters such as PSA density at
follow-up or cancer core length at diagnosis have also been
shown to improve the detection of disease progression [40].
However, whether the combined role of mpMRI and the
clinical parameters or biomarkers can replace surveillance
systematic biopsy is yet to be established.

The comparisons between mpMRI (with targeted
biopsy) and systematic biopsy for the detection of disease
progression in patients undergoing AS beyond the first year
also show varying results. One study showed that serial
mpMRI with targeted biopsy detected disease progression
with a reduced number of biopsies compared with
systematic biopsy alone. Another study showed that beyond
the first year of AS, the value of MRI-guided targeted
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biopsy may be limited, only 3% of cancers progressed to
a Gleason score of 7 or above with mpMRI, whereas 27%
progressed with systematic biopsy [41,42]. Interestingly,
lower AS failures and disease progression rates over the
subsequent 2 years were reported in the Active Surveillance
Magnetic Resonance Imaging Study (ASIST) trial, although
no significant benefit of mpMRI with targeted hiopsy over
systematic biopsy was observed for patients undergoing
confirmatory biopsy within the first year of diagnosis [43].
Beyond the first year, the optimal interval between follow-
up scans is not clear, and most guidelines currently do not
specify a recommended interval between surveillance mpMRI
scans. However, incorporating mpMRI into the surveillance
protocol can alter the follow-up interval. Patients with
negative initial mpMRI can undergo follow-up mpMRI every
2-3 years before surveillance systematic TRUS biopsy to
decide on the need for additional targeted biopsy [44,45].
For patients with an index lesion on mpMRI (PI-RADS 3-5)
but a negative hiopsy for csPCa, a shorter follow-up interval
of 1-2 years was suggested, and repeat targeted biopsy
was performed if there was a significant interval change
[45]. Alternatively, mpMRI may be performed when there is
clinical suspicion of disease progression, such as suspicious
PSA kinetics, with a view to targeted biopsy [46,47].

Overall Value of mpMRI in AS

The median duration of AS before clinical progression is
approximately 2 years, although it can be as long as 17
years [5]. There are also institutions in which MRI may not
be readily accessible. Therefore, resource availability, the
cost of serial mpMRI scans, and the risk-benefit ratios, such
as the potential risk of gadolinium toxicity from multiple
scans, are important issues to consider when integrating
mpMRI into AS protocols.

Patients on AS using a serial MRI-based protocol have
similar 5-year survival rates; however, AS failure and disease
progression rates are generally lower than those of standard
AS protocols that utilize only surveillance with systematic
biopsy [37,43,48]. This can be attributed to the improved
patient selection at entry into the AS. Furthermore, it has
been suggested that patients are psychologically reassured
by a negative mpMRI scan, which could potentially lead to
improved compliance with AS regimens [48]. Conversely,

a positive baseline mpMRI scan (PI-RADS 4 or 5) appears
to correlate with a higher risk of disease progression,
which suggests that mpMRI can help stratify the risk of
subsequent disease progression and the need for active
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treatment [48,49].

Whether MRI-based AS protocols would allow the omission
of surveillance systematic biopsies remains controversial.
One study showed that only 1 of 56 patients with a negative
mpMRI had a high-grade cancer detected on subsequent
systematic biopsy and suggested that systematic biopsy
may not be necessary if surveillance mpMRI is negative
[49]. However, we recommend that negative surveillance
mpMRI and mpMRI with stable findings should not obviate
the need for systematic biopsy although they can allow for
an increase in the interval between surveillance mpMRI and
biopsies [41]. Strategies combining targeted and systematic
biopsy increase the detection of csPCa compared with either
of them [50].

Overall, serial surveillance mpMRI appears to be an
additional useful tool for improving patient selection for
AS eligibility and the detection of disease progression,
with a negative mpMRI providing greater confidence
in prolonging intervals between surveillance biopsies
during AS. The combination of targeted and systematic
biopsies may be advantageous over either of them, but
the increased number of biopsy cores may translate into
higher cost and associated morbidity compared with either
of the techniques. While further research into the cost-
effectiveness of this strategy is warranted, considering the
benefits of mpMRI for AS, we propose possible pathways for
integrating mpMRI into an AS protocol (Fig. 1).

Multiparametric MRI in Active Surveillance:
How to Report

As discussed, the two main roles of mpMRI in AS are to
improve the selection of eligible patients at diagnosis and
evaluate significant changes over serial scans that would
indicate radiologic progression. The European School of
Oncology Task Force has established a set of recommended
guidelines for mpMRI in patients undergoing AS [51].

The Prostate Cancer Radiological Estimation of Change
in Sequential Evaluation (PRECISE) recommendations
aim to provide a standardized definition and assessment
of radiologic progression for mpMRI to guide clinical
management and facilitate the collation of data across
institutions for future multi-institutional studies.

PRECISE proposes the routine recording of baseline
parameters, including prostate volume, PSA density, and
assessment of PI-RADS score and sizes of target lesions,
if any. Lesion size can be recorded as volume, bi-axial
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dimensions at the greatest diameter on the axial section,
or the largest diameter in any plane. If an index lesion is
identified, MRI-guided targeted biopsy may upgrade the
Gleason score, making the patient ineligible for AS (Fig. 2).
If a targeted biopsy does not show csPCa, patients remain
eligible for AS, and surveillance mpMRI can be performed.

Follow-up mpMRI shows the probability of significant
radiologic progression recorded as a PRECISE score on
a Likert-like scale of 1-5, where 1 indicates a very low
probability of radiologic progression and 5 indicates
definite radiologic progression (Table 1). The recommended
parameters for assessing changes on follow-up mpMRI
are lesion size, conspicuity on DWI (usually assessed
qualitatively), change in the PI-RADS score (indicating
upgrade of existing lesions or new lesions), and
extraprostatic disease (including extracapsular extension,
seminal vesicle invasion, pelvic lymphadenopathy, and
osseous metastasis).

Based on the probability of significant radiologic
progression, a targeted biopsy can be recommended.
PRECISE scores of 1-3 (where a lesion has either resolved,
decreased in size, or remains stable) can usually be
managed with continued imaging follow-up, while patients
with a PRECISE score of 4 or 5 (where a lesion has increased
in size or where new lesions or extraprostatic disease are
evident) should undergo targeted biopsy. In the example
illustrated in Figure 3, the baseline mpMRI of a patient with
elevated PSA showed a PI-RADS 3 lesion in the transition
zone, and both systematic and targeted biopsies showed
a Gleason 6 cancer. The patient was placed on AS. Repeat
mpMRI a year before confirmatory biopsy showed that the
lesion had increased in size, although the PI-RADS score
remained at 3. Based on the PRECISE recommendations,
the lesion can be classified as having a high probability of
radiologic progression (PRECISE score 4). Repeat targeted
biopsy showed a Gleason 3 + 4 cancer, and the patient was
satisfactorily treated with radical prostatectomy.

The main challenge for the assessment of radiologic
progression is the significant interobserver and
intraobserver variability in the visual grading of imaging
features such as conspicuity on DWI [51]. To overcome this,
quantitative analyses such as a reduction in the apparent
diffusion coefficient values have been shown to correlate
with disease progression [52]. However, a quantitative
assessment may not be feasible in daily practice, and
the assessment of changes in DWI remain qualitative for
practical purposes. Even for the measurement of lesion
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Fig. 1. Proposed pathways for integrating mpMRI into an AS protocol. AS = active surveillance, mpMRI = multiparametric MRI, PI-RADS =
Prostate Imaging-Reporting and Data System, PRECISE = Prostate Cancer Radiological Estimation of Change in Sequential Evaluation, PSA =
prostate-specific antigen, TRUS = transrectal ultrasound

size, the maximum lesion diameter, which is often used for
convenience, is less reliable than volume in assessing the
course of the disease [53]. Furthermore, natural variations
in the appearance of prostate cancer and the prostate gland
and changes related to benign prostatic hyperplasia over
time may make it difficult to assess significant changes on
mpMRI, an observation noted in several studies [38,40,41].
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Notably, the current recommendations based on PRECISE are
qualitative and therefore subject to further variability in
evaluation although they are aimed at standardizing scan
interpretation and reporting. These inconsistencies make it
difficult to reliably define significant radiologic progression
in clinical practice.
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Fig. 2. A 61-year-old male presented with an elevated serum prostate-specific antigen of 13.6 ng/mL. Systematic transrectal

Lee et al.

ultrasound biopsy was performed, which showed a Gleason 3 + 3 prostate cancer in the left midgland. Multiparametric MRI was performed.
A. T2-weighted imaging shows an ill-defined hypointense lesion in the transition zone at the left midgland (arrow). B. Apparent diffusion
coefficient map shows a marked low signal (arrow). C. Diffusion-weighted imaging shows marked hyperintensity (arrow). This was graded as a
Prostate Imaging-Reporting and Data System 4 lesion. MRI-ultrasound fusion targeted biopsy shows a Gleason 3 + 4 cancer. The patient was,

therefore, ineligible for active surveillance based on baseline MRIL.

Multiparametric MRI in Active Surveillance:
Potential Diagnostic Problems

In practice, the application of MRI in AS is not as simple
as it seems, largely due to the imperfection of mpMRI as
a diagnostic tool. Therefore, clinicians need to consider
other clinical features to appropriately manage and counsel
patients who meet the criteria for AS. Here, we elaborate on
three common scenarios.

PI-RADS 3 Lesions

The prevalence of PI-RADS 3 lesions on mpMRI is
6.4-45.7%, with 3.4-46.5% for harboring csPCa [54].
Studies have shown significant interobserver variability in
the reporting of PI-RADS and PI-RADS 3 lesions [55,56].
Currently, there is no strong recommendation that PI-

RADS 3 lesions should be subjected to immediate biopsy
or undergo imaging surveillance [57]. However, given the
relatively high incidence of reported PI-RADS 3 lesions and
the low positive predictive value for csPCa, it may not be
practical to routinely biopsy all PI-RADS 3 lesions.

To improve the detection rate of csPCa in PI-RADS 3
lesions, it has been suggested that the decision for targeted
biopsy should depend on risk stratification based on
additional clinical parameters such as PSA kinetics or family
history, recommendation by a radiologist trained in prostate
MRI, or lesion size [58-60].

Given the higher risk profile with known low-risk (Gleason
6) prostate cancer, the presence of PI-RADS 3 lesions on
mpMRI for these patients should prompt close monitoring,
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Table 1. Probability of Radiologic Progression on mpMRI Based
on PRECISE Criteria, for Patients on Active Surveillance [51]

PRECISE o Proba.b1l1ty.
mpMRI Finding of Radiologic
Score .
Progression
1 Lesion has resolved Very low
5 Lesion has reduced in size Low
Lesion is less obvious on DWI
3 Stable findings Intermediate

4 Lesion has increased in size Hiah
.. . i
Lesion is more obvious on DWI g

New lesions (PI-RADS 3-5)

5
Extraprostatic disease

Very high (definite)

DWI = diffusion-weighted imaging, mpMRI = multiparametric MRI,
PI-RADS = Prostate Imaging-Reporting and Data System, PRECISE =
Prostate Cancer Radiological Estimation of Change in Sequential
Evaluation

including targeted biopsy, particularly if multiple lesions are
encountered [61]. If a targeted biopsy is not elected, PI-
RADS 3 lesions can be followed-up after 12-13 months, a
sufficient time interval for radiologic progression or stability
to be evaluable on mpMRI [62].

PI-RADS 4/5 Lesions with Negative Biopsy

Index lesions with a PI-RADS score of 4 or 5 on mpMRI
before confirmatory biopsy warrants a targeted biopsy
before confirming eligibility for AS. However, a biopsy of
such lesions occasionally turns out to be negative for csPCa.
This can occur either because of the limitations of mpMRI
(false positive) or targeted biopsy techniques (sampling
error, i.e., false negative). A decision on whether to subject

https://doi.org/10.3348/kir.2020.1224 kjronline.org
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Fig. 3. A 66-year-old male presented with an elevated serum PSA of 6.2 ng/mL. mpMRI was performed as a first-line investigation.

A. T2-weighted imaging shows a circumscribed hypointense lesion in the transition zone at the right midgland (arrow). B. ADC map shows

a moderate low signal (arrow). C. DWI shows moderate hyperintensity (arrow). This was graded as a PI-RADS 3 lesion. Both systematic and
targeted biopsies were performed, which showed only a Gleason 3 + 3 cancer. The patient was deemed eligible for AS. Follow-up mpMRI was
performed 1 year after baseline mpMRI before the confirmatory biopsy. Serum PSA had increased to 10.5 mg/mL. D. T2-weighted imaging shows
a slight increase in the size of the hypointense lesion in the transition zone at the right midgland, now also appearing more obscured (arrow).
E. ADC map shows a moderate low signal (arrow). F. However, the lesion appeared more hyperintense on DWI (arrow). The lesion was graded as
PI-RADS 3, similar to baseline mpMRI. However, this was assigned a Prostate Cancer Radiological Estimation of Change in Sequential Evaluation
score of 4 because of the increased lesion size, suggesting a high probability of radiologic progression. Both systematic and targeted biopsies
were repeated. MRI-ultrasound fusion targeted biopsy showed a Gleason 3 + 4 cancer. The patient was taken off AS. ADC = apparent diffusion
coefficient, AS = active surveillance, DWI = diffusion-weighted imaging, mpMRI = multiparametric MRI, PI-RADS = Prostate Imaging-Reporting
and Data System, PSA = prostate-specific antigen
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the patient to an immediate rebiopsy or re-assessment at that turn out to be negative on hiopsy can be followed-up
an interval with a follow-up mpMRI has to be made. non-invasively rather than undergo immediate rebiopsy. A
One study followed up subcentimeter PI-RADS 4 lesions repeat targeted biopsy can be performed if there is lesion
with biopsy negative for csPCA and found no significant progression on follow-up mpMRI. For biopsy-negative PI-
change in size over 2-3 years; most lesions remained RADS 4 lesions larger than 1 ¢cm or PI-RADS 5 lesions, we
stable or decreased in size [63]. This finding suggests that recommend that at least one repeat targeted biopsy should
patients eligible for AS with subcentimeter index lesions be considered before confirming eligibility for AS (Fig. 4).

Fig. 4. A 62-year-old male presented with an elevated serum PSA of 5.9 ng/mL. mpMRI was performed as a first-line investigation.

A. T2-weighted imaging shows a focal lesion in the peripheral zone at the right base (arrow). B. ADC map shows marked hypointensity (arrow).
C. DWI shows mild hyperintensity (arrow). D. DCE imaging shows intense early enhancement (arrow). The lesion was graded as Prostate Imaging-
Reporting and Data System 4. Systematic transrectal ultrasound biopsy showed a Gleason 3 + 3 cancer. Initial MRI-ultrasound fusion targeted
biopsy was negative for malignancy. A repeat targeted biopsy was also negative, and the patient was enrolled for active surveillance. Repeat
mpMRI was performed after 1 year before confirmatory biopsy. Repeat PSA was 5.7 ng/mL (stable). E. T2-weighted imaging shows a relatively
stable size of the hypointense lesion in the right midgland peripheral zone (arrow). F, G. ADC map and DWI show similar findings as before (arrows).
H. DCE imaging shows intense early enhancement (arrow). The lesion was deemed stable (Prostate Cancer Radiological Estimation of Change in
Sequential Evaluation score 3), and targeted biopsy was not recommended. Patients underwent systematic confirmatory biopsy that showed a
Gleason 3 + 3 cancer. Subsequent mpMRI before surveillance systematic biopsy at 2 years from initial diagnosis continued to show stable imaging
findings. ADC = apparent diffusion coefficient, DCE = dynamic contrast-enhanced, DWI = diffusion-weighted imaging, mpMRI = multiparametric
MRI, PSA = prostate-specific antigen

1094 https://doi.org/10.3348 /kir.2020.1224 kjronline.org
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Fig. 5. A 77-year-old male presented with an elevated serum PSA of 11 ng/mL. Initial systematic transrectal ultrasound biopsy was
negative for cancer. mpMRI was performed.

A. T2-weighted imaging shows a small lesion in the peripheral zone at the left midgland (arrow). B. ADC map shows focal marked hypointensity
(arrow). C. DWI shows focal marked hyperintensity (arrow). The lesion was graded as Prostate Imaging-Reporting and Data System 4. MRI-
ultrasound fusion targeted biopsy, however, showed a Gleason 3 + 3 cancer. A decision was made for the patient to undergo AS. Serial PSA levels
over 1 year showed an increase to 18.1 ng/mL. Repeat mpMRI was performed before the confirmatory biopsy at 1 year. D. T2-weighted imaging
shows a relatively stable size of the hypointense lesion in the peripheral zone at the left midgland (arrow). E, F. ADC map and DWI show marked
restricted diffusion and similar findings as before (arrows). Although the imaging findings were deemed stable (Prostate Cancer Radiological
Estimation of Change in Sequential Evaluation score 3), there was a high clinical suspicion for disease progression based on the PSA kinetics.
Both systematic and targeted biopsy were repeated. MRI-ultrasound fusion targeted biopsy showed a Gleason 4 + 4 cancer. The patient was taken
off AS. ADC = apparent diffusion coefficient, AS = active surveillance, DWI = diffusion-weighted imaging, mpMRI = multiparametric MRI, PSA =
prostate-specific antigen
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Stable mpMRI Findings

Stable serial mpMRI scans with or without an index
lesion have been shown to have a negative predictive value
for disease progression in approximately 80% of patients
undergoing AS [41]. Another series showed that up to 32%
of patients with negative or stable mpMRI during AS had
an upgraded Gleason score on systematic biopsy [64]. This
implies that systematic biopsy needs to remain an integral
component of AS, despite incorporating mpMRI into the
surveillance protocol.

In particular, patients undergoing AS with stable but
positive mpMRI findings and clinical suspicion of disease
progression should undergo systematic biopsy. In such
patients, a repeat targeted biopsy is helpful for as long as
there is an index lesion on mpMRI (PI-RADS 3-5), even
if it appears stable on imaging (Fig. 5). Accordingly, we
recommend that the interval between surveillance mpMRI
scans be shortened.

CONCLUSION

With the increasing prostate cancer screenings and
diagnoses in Asia, patients with low-risk localized prostate
cancer qualifying for AS will increase. Prostate mpMRI is a
useful risk stratification tool that is strongly recommended
for baseline assessments at the time of diagnosis to
improve patient selection for AS. The value of mpMRI over
systematic TRUS biopsy beyond the first year of diagnosis
is less clear. Furthermore, the optimal imaging follow-up
interval is not well-established yet. Nonetheless, we propose
that mpMRI should be included in the AS protocols, given
that it is a non-invasive method for risk stratification, and
it can allow for a reduction in the frequency of surveillance
biopsy. Further data are required to determine the optimal
strategy for incorporating mpMRI into AS protocols and its
cost-effectiveness.
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