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Abstract

Background and objective: The Prostate Cancer Radiological Estimation of Change in
Sequential Evaluation (PRECISE) recommendations standardise the reporting of prostate
magnetic resonance imaging (MRI) in patients on active surveillance (AS) for prostate
cancer. An international consensus group recently updated these recommendations
and identified the areas of uncertainty.
Methods: A panel of 38 experts used the formal RAND/UCLA Appropriateness Method
consensus methodology. Panellists scored 193 statements using a 1-9 agreement scale,
where 9 means full agreement. A summary of agreement, uncertainty, or disagreement
(derived from the group median score) and consensus (determined using the
Interpercentile Range Adjusted for Symmetry method) was calculated for each state-
ment and presented for discussion before individual rescoring.
Key findings and limitations: Participants agreed that MRI scans must meet a minimum
image quality standard (median 9) or be given a score of ‘X’ for insufficient quality. The
current scan should be compared with both baseline and previous scans (median 9),
with the PRECISE score being the maximum from any lesion (median 8). PRECISE 3
(stable MRI) was subdivided into 3-V (visible) and 3-NonV (nonvisible) disease (median
9). Prostate Imaging Reporting and Data System/Likert >3 lesions should be measured
on T2-weighted imaging, using other sequences to aid in the identification (median 8),
and whenever possible, reported pictorially (diagrams, screenshots, or contours; median
9). There was no consensus on how to measure tumour size. More research is needed to
determine a significant size increase (median 9). PRECISE 5 was clarified as progression
to stage >T3a (median 9).
Conclusions and clinical implications: The updated PRECISE recommendations reflect
expert consensus opinion on minimal standards and reporting criteria for prostate MRI
in AS.
© 2024 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY-NC-ND license (http://creative-
commons.org/licenses/by-nc-nd/4.0/).

ADVANCING PRACTICE

What does this study add?

This study provides updated expert consensus recommendations on reporting MRI for patients on active surveillance for
prostate cancer. It includes recommendations on scan quality, interval between scans, MRI sequences for measuring
lesion size, format of MRI reports, and additional requirements necessary for reporting scans in clinical trials. The PRECISE
score has been revised with the addition of ‘PRECISE-X’ for when image quality is non-diagnostic and to distinguish
between stable visible (PRECISE 3-V) and non-visible disease (PRECISE 3-NonV) as well as radiological progression to
Stage T2b or T2c (PRECISE 4) and T3 disease (PRECISE 5). These updated recommendations should facilitate robust data
collection for patients on active surveillance and help to identify patients with aggressive prostate cancer that is more
likely to progress.

Clinical Relevance

The long-awaited updated recommendations from the PRECISE consortium for prostate MRI reporting in patients on
active surveillance for prostate cancer are highly welcomed for several reasons. i) Active surveillance is increasingly
adopted worldwide across various levels of providers as the preferred option to manage patients with low- and, in
selected cases, intermediate-risk prostate cancer. Therefore, striving to cover the unmet need of image reading standard-
ization comes as a priority. ii) Growing attention is directed to the issue of quality in MRI acquisition and reporting, which
also permeates the philosophy behind the current updated scoring system. iii) The recognition of the separate entities of
visible and non-visible lesions will help solve some of the conundrums that are more and more frequently encountered in
clinical practice. iv) Finally, the updated recommendations will help shape individualized surveillance strategies,
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including the decision to perform or omit biopsy, and, in the case of biopsy, the optimal sampling approach, with the ulti-
mate aim of timely identification of disease misclassification and progression. Clinical validation of the updated scoring is

awaited with trepidation.
Associate Editor: Gianluca Giannarini, M.D

Patient Summary

The Prostate Cancer Radiological Estimation of Change in Sequential Evaluation (PRECISE) recommendations are used in
clinical practice and research to guide the interpretation and reporting of magnetic resonance imaging for patients on
active surveillance for prostate cancer. An international panel has updated these recommendations, clarified the areas

of uncertainty, and highlighted the areas for further research.

1. Introduction

International guidelines recommend risk stratification with
baseline magnetic resonance imaging (MRI) to confirm suit-
ability for patients with prostate cancer considering active
surveillance (AS) and suggest follow-up MRI during AS [1-
3]. In 2016, the European School of Oncology convened the
Prostate Cancer Radiological Estimation of Change in Sequen-
tial Evaluation (PRECISE) panel to provide a standardised
approach to reporting serial MRI scans for patients on AS [4].

The PRECISE recommendations have been used in both
clinical practice and research settings [5-21], which has
prompted commentary on areas that would benefit from
further discussion and clarification [22-24]. Despite pros-
tate MRI interpretation being heavily influenced by image
quality, the original recommendations offer no guidance
on dealing with poor-quality scans [23]. The original recom-
mendations did not suggest a preferable approach for lesion
size measurement or the MRI sequence on which size should
be measured [22,24]. They suggested no quantitative
thresholds to define significant progression in tumour size
on sequential MRI [22-24]. It was unclear whether the PRE-
CISE score should be derived by comparing patients’ current
scans with their baseline or most recent prior imaging [23].
Finally, the PRECISE v1 score does not differentiate between
stable MRI-visible and MRI-invisible disease [23], despite
evidence to suggest that these groups have significantly dif-
ferent prognostic trajectories [25].

An international panel was convened in September 2023
to update the recommendations. We report an updated
PRECISE v2 scoring system, case report form, and checklist,
as well as the areas for further research.

2. Patients and methods

2.1. Study design

We used a modified RAND/UCLA Appropriateness Method
[26]. A core group (C.M.M,, F.G., CA, AK, T.B,, and CE.)
developed 38 survey questions and a draft set of 166 con-
sensus statements, which were sent to all panel members.
Each statement was scored on a 1-9 scale, in which 1 indi-
cated the strongest disagreement and 9 indicated the stron-

gest agreement; a summary of agreement, uncertainty, or
disagreement was derived from the group median score.
Consensus or a lack thereof was determined for each state-
ment using the Interpercentile Range Adjusted for Symme-
try method that considers the proportion of panellists
scoring within agreement (7-9), uncertainty (4-6), or dis-
agreement (1-3) [26].

The panel met on two occasions a week apart in Septem-
ber 2023 (Fig. 1). Pre-meeting responses were presented for
discussion, including a group median score and degree of
consensus (Supplementary Fig. 1), and rescored anony-
mously by the panellists. Statements could be modified,
removed, or added for clarity. A brief literature review of
the most contentious topics was presented. A poll of radiol-
ogist panel members was conducted on how lesion size is
measured in their current practice. Updated panellist scores
informed the updated PRECISE score, case report form, and
checklist of reporting criteria.

2.2. Setting and participants

The panel included 20 experts in radiology, 17 in urology,
and one in radiation oncology from 13 countries across
the UK, Europe, and North and South America (Fig. 2).
Panellists were invited to participate based on their exper-
tise in AS including publications on the clinical use of MRI
in AS (Supplementary Table 1).

3. Results

The statements and scores of the 193 final statements are
reported in Table 1. The panellist survey results on AS prac-
tice is detailed in Supplementary Table 2, and their
approaches to measuring MRI lesion size are presented in
Figure 3 and Supplementary Table 3.

3.1. Scan quality

Participants agreed that image quality should be evaluated
and reported using a dedicated scoring system such as the
Prostate Imaging Quality (PI-QUAL) score (Q2: median score
8 with agreement and consensus) [27]. A minimum quality
standard (ie, PI-QUAL >4, which indicates adequate MRI
diagnostic quality to rule in and rule out clinically signifi-
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cant prostate cancer) is required to facilitate MRI-based AS
monitoring using the PRECISE recommendations (Q3: 9,
agreement and consensus). If MRI quality is suboptimal at
baseline or subsequently, a higher-quality repeat scan must
be obtained (Q5: 9, agreement and consensus).

3.2 Contents of baseline MRI report in clinical practice

Prostate volume measured on T2-weighted imaging (T2-
WI) and radiological T stage should be noted at baseline
(Q10: 9, agreement and consensus). The likelihood of clini-
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Table 1 - List of statements with final scoring

Q. Stem Statements Level of agreement Consensus No Median
reached consensus

Agree Uncertain Disagree
(median (median (median

=7-9) =4-6) =1-3)
Section 1—Scan quality
1.  When reporting prostate MRI Image quality should always be commented x . 9
scans: on in the report.
2. A scoring system should be used to assess X . 8
image quality (eg, PI-QUAL).
3.  When reporting a baseline prostate Unless the scan meets a minimum image X . 9
MRI scan for a patient starting quality standard, it should not be used to
active surveillance at your assess active surveillance eligibility.
institution:
4, A baseline high-quality diagnostic scan is X . 9
required before a patient can undergo MRI-
based active surveillance using PRECISE.
5. If a scan does not meet a minimum quality — x . 8

standard (ie, PI-QUAL >4), a higher-quality
scan should be done.
6. To compare cancer progress between scans, x . 9
scan quality must meet the minimum
standard criteria.
Section 2—Contents of baseline MRI report in clinical practice

7. It is necessary to report the 1-5 likelihood score for clinically significant x . 9
following assessment for each disease (whole prostate).
patient:
8. 1-5 likelihood score for clinically significant x . 9
disease (maximum for any lesion).
9. Radiological T stage. X . 9
10. For patients with a visible lesion on Prostate size measured on T2-weighted x . 9
MRY, it is necessary to report the  sequences.
following:
11. Index lesion type (focal or diffuse change). x . 9
12. Mean ADC value for the lesion. X . 2
13. Minimum ADC value for the lesion. X . 2
14. The size of the index lesion should be X . 9
reported.
15. The size of the two most suspicious lesions  x . 9
should be reported.
16. The size of the three most suspicious lesions x . 9
should be reported.
17. The size of the four most suspicious lesions  x . 8
(as per PI-RADS recommendation) should be
reported.
18. The size of all lesions should be reported. X . 3
19. Lesion size should be determined using a X . 4
single axis measurement.
20. Lesion size should be determined using a X . 7
biaxial measurement.
21. Lesion size should be reported as a volume. X . 6
22. Lesion size should be derived from three axes X . 5
(ie, ellipsoid formula = 3 dimensions x 0.52).
23. Lesion size should be determined using X . 3
planimetry (contouring on each axial slice).
24. The minimal standard for lesion size X . 5
measurement is a single axis measurement.
25. The minimal standard for lesion size x . 7
measurement is two axes.
26. The minimal standard for lesion size X . 3

measurement is the ellipsoid formula (3
measurements x 0.52).

27. Volume should be estimated by planimetry if X . 6
possible, and the ellipsoid formula if not.
28. Where possible (considering time constraints, X . 6

lesion size and conspicuity, and software
availability), the volume measured by the
ellipsoid formula should also be reported.

29. Where possible (considering time constraints, X . 5
lesion size and conspicuity, and software
availability), the volume measured by
planimetry should also be reported.

30. For research, the volume calculated by the X . 6
ellipsoid formula must always be obtained
and by planimetry where possible.

31. The index tumour size should be measured on x . 7
the T2-WI sequence.
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Table 1 (continued)

Q. Stem Statements Level of agreement Consensus No Median
reached consensus

Agree Uncertain Disagree
(median (median (median
=7-9) =4-6) =1-3)

32. Whenever possible, the lesion should be x . 8
measured on T2-WI, using other sequences to
aid in the identification of the lesion if it is
more conspicuous on these sequences.
33. The lesion must be measured on T2-WI and X . 6
also on the additional sequences to aid in the
identification of the lesion if better delineated
on these sequences.
34. The minimum standard for lesion size x . 8
required in clinical practice should be two
axes measured on an axial slice, preferably on
T2-WI using additional sequences to aid in
the identification.

35. The index tumour size should be measured on x . 2
the DCE sequence.

36. The index tumour size should be measured on X . 2
the high b value sequence.

37. The index tumour size should be measured on X . 3
the ADC map.

38. It is necessary to report the Likelihood of extraprostatic extension per X . 3

following index of suspicion: lesion with a Likert 1-5 scale.

39. Likelihood of extraprostatic extension per X . 8
lesion using yes/no/maybe.

40. Likelihood of extraprostatic extension using a x . 8
structured scoring system.

41. The specific findings that indicate that X . 8
extraprostatic extension should be described.

42. Likelihood of seminal vesicle involvement X . 3
with a Likert 1-5 scale.

43. Likelihood of seminal vesicle involvement x . 8
using yes/no/maybe.

44. Likelihood of seminal vesicle involvement X . 8
using a structured scoring system.

45. The specific findings that indicate that x . 8
seminal vesicle involvement should be
described.

46. Overall likelihood of clinically significant x . 9

cancer (per prostate, PI-RADS/Likert 1-5).
Section 3—Contents of follow-up MRI report in clinical practice: reporting changes

47. It is necessary to report the The same criteria used at baseline need to be x 9
following assessment for each assessed at follow-up also.
patient:

48. Scans should be compared with and scored X . 3

against the baseline scan alone when
assessing for change.
49, Scans should be compared with and scored X . 3
against the previous scan alone when
assessing for change.
50. Scans should be compared with and scored  x . 9
against both the baseline and the previous
scans when assessing for change.
51. Unless the comparison is being made by the x . 9
same reporter and using a standardised
technique, the lesion should be remeasured
on the previous and initial MRI scans at each
new active surveillance scan (to minimise
interscan measurement variability).

52. The index tumour size should be measured on x . 9
the sequence best showing the lesion.

53. The index tumour size should be measured on x . 8
the sequence on which it was last measured.

54. The sequence used to measure the index X . 8
tumour must be stated specifically.

55. Whenever possible, the lesion should be X . 9

measured on T2-WI, using additional
sequences to help with interpretation as
needed.
56. For an individual patient it is A score for likelihood of significant change X . 9
necessary to report the following (PRECISE score).
parameters on likelihood of
significant change:

(continued on next page)
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Table 1 (continued)

Q.

Stem

Statements

Level of agreement

Consensus No
reached consensus

Agree
(median
=7-9)

Uncertain Disagree
(median (median
=4-6) =1-3)

Median

57.

58.

58,

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.
73

76.

77.

78.

80.

81.

82.

83.

84,

For an individual patient, it is
necessary to report the following
parameters on the likelihood of a
significant change:

For an individual patient, it is
necessary to report the following
parameters on change of lesion
diameter:

For an individual patient, it is
necessary to report the following
parameters of change:

A score for likelihood of significant change x
(PRECISE score), with an explanation of the
reason for that likelihood given.
Measurements should be done in distances of x
no smaller than 1 mm.

% change in volume of each lesion from
previous scan to latest scan.

% change in volume of each lesion from
baseline scan to latest scan.

The MRI lesion volume doubling time should
be calculated.

Doubling time should be calculated if the
lesion is >0.1 cc on both scans.

Doubling time should be calculated if the
lesion is >0.2 cc on both scans (6 mm
diameter).

Doubling time should be calculated if the
lesion is >0.5 cc on both scans (10 mm
diameter).

Doubling time should be calculated using the
most recent and baseline scans.

Doubling time should be calculated using the
most recent s and previous scans.

Doubling time should be calculated using the
most recent scan and the scan before the last
biopsy.

Doubling time should be calculated by the
simple formula: 70/(percentage change per
year).

Doubling time should be calculated by the
more accurate formula: time interval x (In
[2]/In [new volume/old volume]).

The simple formula for doubling time is
acceptable, and the more accurate formula is
optimal.

Further research should be done to evaluate x
the doubling time of lesions to assess
radiological progression for patients under
active surveillance.

Absolute value of lesion volume at baseline
and latest scan.

Absolute value of lesion volume on the

current and previous scan.

Absolute value of lesion volume at each scan.
Absolute value of lesion diameter at baseline x
and the latest scan.

Absolute value of lesion diameter on the x
current and previous scans.

Absolute value of lesion diameter at each

scan.

The baseline MRI is the first MRI associated — x
with a cancer diagnosis (ie, where a biopsy

has shown cancer) irrespective of whether

the MRI shows visible cancer or not.
Appearance of any new lesion of volume >0.1
cc.

Appearance of any new lesion of volume >0.2 x
cc (6 mm diameter).

Appearance of any new lesion of volume >0.5 x
cc (10 mm diameter).

Appearance of any new lesion of volume >1 cc x
(12 mm diameter).

Any change in likelihood score of significant x
cancer from baseline to current scan.

Any change in likelihood score of significant x
cancer from previous to current scan.
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Table 1 (continued)

Q. Stem Statements Level of agreement Consensus No Median
reached consensus

Agree Uncertain Disagree
(median (median (median

=7-9) =4-6) =1-3)
85. The visibility of a lesion on an additional x . 8
sequence compared with the visibility of the
lesion at baseline.
86. An increase in conspicuity on any sequence. x . 8
Section 4—Contents of follow-up MRI report in clinical practice: defining outcomes and radiological progression
87. It is necessary to report the Change in characteristics of a lesion on MRI ~ x . 8
following assessment for each (eg, visibility on diffusion and T2-WI
patient: compared with visibility on T2-WI alone).
88. An increase in conspicuity from baseline to  x . 9
repeat MRI on any sequence.
89. The sequence on which an increase in x . 9
conspicuity is seen should be specified.
90. An increase from a PI-RADS/Likert 3 to a PI-  x . 9
RADS/Likert >4 lesion.
91. Appearance of a new lesion (PI-RADS/Likert 3) x . 9
on MRIL
92. Appearance of a new focal lesion (PI-RADS/  x . 9
Likert 3) on MRI
93. Appearance of a new diffuse PI-RADS/Likert 3 x . 7
lesion.
94, Appearance of a new lesion (PI-RADS/Likert 4 x . 9
or 5) on MRL
95. Change in radiological T stage to T3a or X . 9
greater.
96. Significant volume change is >20% change in volume. X . 5
defined as:
97. >30% change in volume. X . 5
98. >50% change in volume. X . 8
99. >10% change in maximum diameter. X . 5
100. >20% change in maximum diameter. X . 6
101. >1 mm enlargement. X . 4
102. >0.1 cc enlargement. X . 5
103. A combined score for volume such as >50% X . 5
change in volume and >0.1 cc enlargement.
104. A combined score for diameter such as >20% X . 5
change in diameter and >1 mm.
105. For a change in size to be considered X . 5

significant, it should be a minimum of 20%
increase in diameter (or >70% increase in
volume) and >5 mm over baseline/nadir.
106. For a change in size to be considered X . 5
significant, it should be a minimum of 20%
and >5 mm increase in diameter over
baseline/nadir in two dimensions, or at least
70% increase in planimetric volume.
107. More research needs to be done on whata  x . 9
significant size change on MRI is for men on
active surveillance.
108. The minimum interval between 1yr. X 8
scans in active surveillance to
assess clinically significant change
should in general be:

109. 2yr. X . 5
110. 3yr. X 0 3
111. 6 yr. x . 2
112. The following actions should be A decision on further monitoring using PSA, x . 9
recommended for a clinically MRI, biopsy, or treatment should consider the
significant change on MRI: MRI findings, along with previous biopsy
information, and clinical data on
comorbidities and patient preference.
Section 5—Contents of follow-up MRI report in clinical practice: PRECISE scoring system
113. The current PRECISE scoring system should be x . 8
refined.
114. Separate PRECISE scores should distinguish ~ x . 8
between radiological progression to stages T2
and T3a.
115. There should be a separate PRECISE score to X . 5
distinguish between stages T3a and T3b.
116. There should be a subcategory within the X . 8

PRECISE score that differentiates stable MRI-
invisible disease from unchanged visible
lesions.

(continued on next page)
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Table 1 (continued)

Q.

Stem

Statements

Level of agreement

Uncertain Disagree

No
consensus

Median

117.

118.

119.

120.

121.

122.

123.

124.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

There should be a subcategory within the
PRECISE score that accounts for lesions that
show slight, but not significant, progression.
A simplified 3-point PRECISE score (where 1 is
reduction, 2 is stability, and 3 is progression)
should replace the 5-point PRECISE score.
The PRECISE v2 score should be a simplified
3-point scale where: 1 = radiological
resolution or reduction in size or conspicuity;
2 = stable MRI (divided in 2-V and 2-NonV);
and 3 = radiological progression.

The PRECISE v2 score should be as follows: 1=
resolution; 2 = reduction in size or
conspicuity; 3 = stable MRI (divided in 3-V
and 3-NonV); and 4 = increase in size of a
lesion or appearance of a new PI-RADS/Likert
4 lesion 5 stage progression.

A refined PRECISE score should remain a 5-
point scale.

There should be an additional PRECISE score
of x for a scan where it is not possible to give
a PRECISE score (eg, a scan with artefacts).
The lesion labelled as the index lesion should
remain the same across successive scans.
The lesion labelled as the index lesion can be
changed across scans.

The PRECISE score for a scan should be taken
as the maximum PRECISE score from any of
the reported lesions.

The PRECISE score for a scan should be taken
as the PRECISE score of the index lesion.

The PRECISE score should be taken by
examining all lesions to determine an overall
patient-level score (such as overall response
in the RECIST guidelines).

The overall PRECISE score for a patient should
be determined by comparing a patient’s most
recent scan to baseline.

The overall PRECISE score for a patient should
be determined by comparing a patient’s most
recent scan to the immediate previous scan.
The scan that the current scan is being
compared with in order to derive a PRECISE
score must be stated (eg, PRECISE 5 when
compared with the previous scan).

There should be a separate score for
comparing follow-up scans with the previous
and baseline scans.

There should be a combined PRECISE score,
eg, PRECISE 1-5, for comparison with the
previous scan, with a “+” for enlargement
compared with baseline.

Progression can be defined as a significant
change in size or significant increase in
conspicuity.

The baseline MRI to compare further MRI
scans with should be the one taken after the
most recent biopsy.

The baseline MRI to compare further MRI
scans with should be the one taken after
stabilising on 5a-reductase inhibitors.

The baseline MRI to compare further MRI
scans with should be the one taken after a
TURP or surgery for BPH.

There should be a minimum interval between x

scans in order to give a PRECISE score.

Section 6—Format of the MRI report in clinical practice

138.

Scans should be reported using a
standardised reporting template.
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Table 1 (continued)

Q. Stem

Statements Level of agreement

Agree Uncertain Disagree
(median (median (median
=7-9) =4-6) =1-3)

Consensus No

reached

Median
consensus

139.

140. If a standardised reporting
template was implemented:
141.
142.
143.
144.
145.
146.

147.

148.

A key image of the 2-axis measurement x
should be saved for reporters of later scans to
refer to.

Prose is enough to describe the prostate and x
any lesions.

All lesions should be labelled on a diagram. X
All PI-RADS/Likert >3 lesions should be x
labelled on a diagram.

All concerning lesions (PI-RADS/Likert >4) X
should be labelled on a diagram.

Any lesions labelled on a diagram should be x
followed up in subsequent MRI scans.

It is important to show the lesions pictorially x
using either diagram, key images, or a contour
All lesions should be saved as key images, and x
this should be noted in the report.

All concerning lesions (PI-RADS/Likert >4) X
should be saved as key images, and this

should be noted in the report.

A computerised template (eg, integrated into x
existing reporting software) would be
preferable.

Section 7a—Additional information required in a clinical trial or study: reporting of the general conduct of the MRI

149. It is necessary to report the
following:

150.

152.
153.
154.
155.
156.

157.

That the MRI conduct has met the minimum x
criteria for prostate MRI according to PI-RADS
V2.1 guidelines.

That the MRI conduct has met the minimum x
criteria for prostate MRI according to other
stated guidelines.

The manufacturer, make, and model of the X
MR machine.

The field strength of the magnet. X
If the protocol diverged from international X
guidelines, then the protocol should always

be included in the appendix

The specific coils used (body, pelvic, phased x
array, endorectal, numbers of channels).

The time between most recent biopsy and X
MRIL

Whether the scan was biparametric or X
multiparametric.

Image quality should always be assessed X
using dedicated scoring systems (eg, PI-

QUAL).

Section 7b—Additional information required in a clinical trial or study: MRI reading expertise

158. It is necessary to report the
following:
159.

160.

161.

162.

163.

164.

The number of radiologists reporting scans in x
the study.

The experience of each radiologist in prostate x
MRI reporting (including the number of years
reporting prostate MRI and the number of
scans each radiologist reports).

Whether the reporting radiologist meets the x
ESUR guidelines for the minimum number of
prostate MRI scans reported (150 prostate

MRI scans per year for a beginner radiologist,
and an expert radiologist should have read
1000 cases).

Whether each scan is reported by more than x
one radiologist.

Where there is more than one radiologist X
reporting each scan, and whether their

reports are done separately or in consensus.
Where each radiologist reports separately, X
how a summary value of each reported
parameter was calculated (eg, mean absolute
values, mean change).

How the variability between reporters was  x
addressed formally.

©

(continued on next page)
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Table 1 (continued)

Q. Stem Statements Level of agreement Consensus No Median
reached consensus
Agree Uncertain Disagree
(median (median (median
=7-9) =4-6) =1-3)
Section 7c—Additional information required in a clinical trial or study: information available to the radiologist
165. It is necessary to report whether  Current PSA. X . 9
the following patient information
was made available to the
radiologist reporting the scan:
166. Baseline PSA. X . 9
167. Previous PSAD. X . 9
168. Previous biopsy results. x . 9
169 Dates of any previous biopsies. X . 9
170. Digital rectal exam. X . 5
171. Age. X . 9
172. Use of antiandrogen therapies. X . 9
173. Use of 5-alpha reductase inhibitors. X . 9
174. Prior MRI scan reports if performed x . 9
externally.
175. Prior MR images if performed externally. X . 9
176. Availability of clinical information to x . 9
reporting radiologist or not.
177. Any knowledge of surgical procedures, eg, X . 9
TURP.
178. When reporting an MRI scan for a study x . 6
planimetry should be used.
Section 7d—Additional information required in a clinical trial or study: reporting individual scans for a study
179. It is necessary to report the Mean ADC value for a lesion. x . 5
following:
180. Mean ADC value for the lesion that has been X . 5
normalised.
181. Mean ADC value for the lesion that has been X . 5
normalised to healthy prostate tissue.
182. Mean ADC value for the lesion that has been X . 4
normalised to urine in the bladder.
183. Tumour size for each set of sequences where X . 5
the lesion is seen.
184. Tumour size for the set of sequences with the x . 8
greatest tumour visibility.
185. Tumour size for every set of sequences X . 4
(where this will sometimes be “nonvisible” or
0 for a given set of sequence).
186. The reporting method used (prose, scoring X . 8
system, analogue scale, diagrammatic
representation, MR images embedded in
report).
187. The individual results of each of the MRI X . 5
sequences (T1, T2, DCE, diffusion).
188. The use of a visual reporting scheme where x . 8
needed.
189. The method of visual reporting (eg, diagrams, x . 8
MR snapshots within the report).
190. The use of a previously published reporting  x . 9
system (eg, PI-RADS v1 or v2).
191. The sequence that most easily identifies the x . 8
lesion that should be identified.
192. The criteria giving rise to each score for each x . 8
sequence should be reported in detail.
193. The criteria giving rise to each score for each x . 8

sequence should be referenced where a

previously published system is used (eg, PI-

RADS).

ADC = apparent diffusion coefficient; BPH = benign prostatic hyperplasia; DCE = dynamic contrast enhanced; ESUR = European Society of Urogenital Radiology;
MR = magnetic resonance; MRI = magnetic resonance imaging; 2-NonV = 2 nonvisible; 3-NonV = 3 nonvisible; PI-QUAL = Prostate Imaging Quality; PI-RADS =
Prostate Imaging Reporting and Data System; PRECISE = Prostate Cancer Radiological Estimation of Change in Sequential Evaluation; PSA = prostate-specific
antigen; PSAD = prostate-specific antigen density; T2-WI = T2-weighted imaging; TURP = transurethral resection of the prostate; 2-V = 2 visible; 3-V = 3 visible.

cally significant prostate cancer on baseline imaging should
be reported using a 1-5 scale (Prostate Imaging Reporting
and Data System [PI-RADS] or Likert) for the whole prostate
(Q7: 9, agreement and consensus) and for each lesion (Q8:
9, agreement and consensus). The size and radiological
appearance (focal or diffuse change) of the four most suspi-

cious lesions should be reported as per the PI-RADS recom-
mendations (Q17: 8, agreement and consensus) [28].

A variety of methods for measuring lesion size were dis-
cussed, including (1) a single-axis or (2) two axes or (3) vol-
ume using either the ellipsoid formula (d1 x d2 x d3 x m/6)
or planimetry (either manually or software assisted). In
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Q2. In clinical practice, what is your preferred method to report
lesion size?

Other

Single Axis Biaxial Ellipsoid Planimetry

Q.6 In clinical practice, if you do not report lesion volume, what
is the primary reason?

4
3
2
1
, .

Other

Time Difficult

consuming

Inaccurate

Q4. In clinical practice, when reporting lesion size, do you
provide absoslute measurements (i.e. in mm/cc)?

16
14
12
10
8
6
4
2
o ske—
Yes No

Q8. In trials, what methods do you use to report lesion size
(select all that apply)?

Other

Variable

O RPN WS U N O

Single Axis Biaxial Ellipsoid Planimetry

Fig. 3 — Polling results on lesion size measurement from the 20 radiologist panel members.

clinical practice, participating radiologists reported prefer-
ring single-axis (eight of 20) and two-axis (six of 20) mea-
surements compared with volume (two of 20 using the
ellipsoid formula and three of 20 using planimetry),
whereas in research studies, volume was the commonest
approach measured using planimetry (six of 20) and ellip-
soid (four of 20), followed by single axis (seven of 20;
Fig. 3). No consensus was reached on a standard approach
for lesion measurement and reporting of size. Some panel-
lists stated that volume should be measured because diam-
eter measurements are more prone to error due to slice
registration and scanning parameter differences. Others sta-
ted that limitations on voxel size meant that calculations of
lesion volume using the ellipsoid formula were inaccurate,
while planimetry was too time consuming for clinical prac-
tice and prone to drawing errors. Panellists not reporting
volume routinely claimed that it was too time consuming
(four of 13), lacked accuracy or consistency (three of 13),
or was too difficult (one of 13) for day-to-day reporting
(Fig. 3).

The minimum standard for lesion size required in clinical
practice should be two axes measured on an axial slice,
preferably on T2-WI using additional sequences to aid in
the identification (Q34: 8, agreement and consensus) if it
is more conspicuous on these sequences (Q32: 8, agreement
and consensus).

Findings indicating extraprostatic extension (Q41: 8,
agreement and consensus) or those indicating seminal vesi-
cle involvement (Q45: 9, agreement and consensus) should
be described, although there was no consensus on the adop-

tion of a formal structured scoring system for reporting
these findings.

3.3. Contents of follow-up MRI report: reporting change

The panel defined the baseline MRI as the first MRI (either
before or after biopsy) associated with a histological diag-
nosis of cancer, irrespective of whether the cancer was vis-
ible or not (Q78: 8, agreement and consensus). The PRECISE
score for the likelihood of a significant change must be
reported (Q56: 9, agreement and consensus), with an expla-
nation for the score (Q57: 8, agreement and consensus).
Both the baseline and the most recent prior scans should
be used for comparison with the current scan to assess
the PRECISE score (Q50: 9, agreement and consensus).

The panel discussed the measurement of lesion change
over time. Unless a comparison is being made by the same
reporter using a standardised technique, a lesion should be
remeasured on the most recent prior and baseline MRI to
compare with the current MRI (to minimise interscan
observer measurement variability; Q51: 9, agreement and
consensus). The index lesion should be measured on the
sequence best showing the lesion (Q52: 9, agreement and
consensus) as well as the sequence that it was last mea-
sured on (Q53: 8, agreement and consensus), specifying
the sequence used for measurement (Q54: 8, agreement
and consensus). Polling suggested that 15/20 of participat-
ing radiologists do this at each time point even if they
reported the most recent prior scan. Additionally, the abso-
lute values of lesion diameter on the current, most recent
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prior (Q76: 8, agreement and consensus), and baseline
(Q75: 8, agreement and consensus) scans should be
reported. The minimal unit of measurement for lesion size
is 1 mm, in consideration of voxel size acquired on prostate
MRI scans (Q58: 9, agreement and consensus) [29]. The
panel determined that it is necessary to report the appear-
ance of any new lesion >6 mm in diameter or 0.2 cc in vol-
ume (Q80: 8, agreement and consensus), any change in PI-
RADS or Likert score (Q83: 9, agreement and consensus),
or an increase in conspicuity of a lesion (Q86: 8, agreement
and consensus). Further research is required on the use of
lesion doubling time on MRI in the assessment of radiolog-
ical progression during AS (Q71: 9, agreement and
consensus).

34. Contents of follow-up MRI report: defining outcomes
and radiological progression

The minimum interval between scans during AS to assess
clinically significant change should be 1 yr (Q108: 8, agree-
ment and consensus). Readers should report changes in
lesion characteristics (Q87: 8, agreement and consensus),
including appearance or disappearance and variation in
conspicuity in one or more sequences (Q88: 9, agreement
and consensus), and should specifically state the sequence
on which they are identified (Q89: 9, agreement and con-
sensus). An increase in the likelihood score for clinically sig-
nificant disease of any PI-RADS/Likert >3 lesion should be
reported (Q90: 9, agreement and consensus), as well as
the appearance of any new focal lesion with a PI-RADS/
Likert score of >3 (Q92: 9, agreement and consensus) or
change in radiological T stage to >T3a (Q95: 9, agreement
and consensus).

After evaluation of a variety of cut-off values, including a
combination of absolute and percentage changes in diame-
ter and volume, the panel concluded that a >50% volume
change was significant (Q98: 8, agreement and consensus),
while recognising that further research is needed to deter-
mine absolute quantitative thresholds for clinically signifi-
cant changes in lesion size on MRI for patients on AS
(Q107: 9, agreement and consensus). Patient-clinician dis-
cussions regarding continued monitoring, including repeat
biopsy, versus a move to active treatment should consider
the imaging findings, along with previous biopsy informa-

Table 2 - The updated PRECISE v2 scoring system

tion, and clinical data on comorbidities and patientprefer-
ences (Q112: 9, agreement and consensus).

3.5. PRECISE scoring system

The panel agreed that the PRECISE scoring system should be
refined (Q113: 8, agreement and consensus). After discus-
sion of the merits and limitations of a simplified 3-point
score, the panel concluded that PRECISE should remain on
a1-5scale(Q121: 8, agreement and consensus) and PRECISE
3 should further be divided into subcategories that differen-
tiate between visible and nonvisible disease (Q120: 8, agree-
ment and consensus) to account for different clinical
trajectories of these patient populations (Table 2) [12,25].
In line with other scoring systems such as PI-RADS, a PRE-
CISE score of ‘X’ should be provided when a 1-5 score is
not possible due to issues such as poor image quality
(Q122: 8, agreement and consensus) [28]. The panel agreed
that the PRECISE score for radiological progression within
stage T2, for example, T2a (half of one lobe) to T2b (more
than half of one lobe) or T2c (both lobes), should be
expressed as a progression of a visible lesion (PRECISE 4),
and that PRECISE 5 should be used only for stage progression
to T3a (extraprostatic extension), T3b (seminal vesicle inva-
sion), or T4; appearance of nodal involvement; or distant
metastatic disease (Q114: 8, agreement and consensus).

The overall PRECISE score for a scan should be taken as
the maximum PRECISE score from any lesion (Q125: 8,
agreement and consensus). The PRECISE score should nor-
mally consider a patient’s current scan in comparison with
the baseline scan (Q128: 7, agreement and consensus).
Where there are more than two scans available for a patient,
the panel concluded that the scan being used for compar-
ison to derive the PRECISE score should always be stated
(Q130: 9, agreement and consensus), for example, a PRE-
CISE 3 compared with the most recent prior scan or a PRE-
CISE 5 compared with baseline.

Panellists debated whether the lesion labelled as the
index lesion should remain the same across successive
scans or whether it can be changed across scans. There
was also uncertainty regarding whether the “baseline”
MRI scan should be “reset” after a biopsy (Q134: 5, uncer-

PRECISE score Likelihood of radiological change

Example

1 Complete resolution of previous
suspicious features on MRI
2 Reduction in size and/or conspicuity

of previous suspicious area

Focal lesion previously visible on one or more sequences no longer visible on any
sequence

Focal lesion previously visible on two or more sequences now not visible on one of the
sequences (eg, PI-RADS 4 downgraded to PI-RADS 3 when no longer visible on the

high b value but still on the map for a peripheral zone lesion)

Stable size and/or conspicuity
Stable diffuse changes

Lesion becomes visible on an additional sequence or significant increase in size

suspicious features; appearance of a new focal lesion (eg, >50% volume increase) of previously seen lesion

Evidence of extracapsular extension (T3a) and/or seminal vesicle invasion (T3b)

and/or nodal or distant metastatic disease (N1 and/or M1)

3 3 visible Stable MRI appearance with a visible focal lesion
(3-V)
3 nonvisible  Stable MRI appearance with no focal lesion
(3-NonV)

4 Significant increase in size and/or conspicuity of

5 Definitive radiological stage progression

X Not possible to provide a PRECISE score

Image quality non-diagnostic

MRI = magnetic resonance imaging; 3-NonV = 3 nonvisible; PI-RADS = Prostate Imaging Reporting and Data System; PRECISE = Prostate Cancer Radiological

Estimation of Change in Sequential Evaluation.
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tain and no consensus) or any surgery for benign prostatic
hyperplasia (Q136: 5, uncertain and no consensus).

3.6. Format of the MRI report in clinical practice

Scans should be reported using a standardised reporting
template (Q138: 9, agreement and consensus), ideally with
a computerised template using either a diagram, key images
embedded on the Picture Archiving and Communication
System, or contouring (Q145: 9, agreement and consensus).

There was discussion about how many lesions should be
reported pictorially and if this should include PI-RADS/
Likert 3 lesions. Some panellists felt that reporting PI-
RADS/Likert 3 lesions was less important in AS where
patients already had biopsy-confirmed cancer than in a
detection setting. Ultimately, the panel stated that it was
preferable to provide clinicians with information and label-
ling of all visible lesions (Q142: 8, agreement and consen-
sus). All PI-RADS/Likert > 4 lesions should be saved as key
images. The PRECISE case report form has been updated to
reflect the modified recommendations (Fig. 4).

3.7. Additional information required in a clinical trial or
study

The PRECISE checklist for reporting MRI studies in a clinical
trial or study has been updated to reflect consensus on addi-
tional information that should be included (Supplementary

Table 4). There was no consensus about whether it is neces-
sary to provide the radiologist with the results of digital rec-
tal examinations (Q170: 5, uncertain and no consensus),
although recent best practice in AS recommendations con-
cluded that these are not necessary when MRI is used for
on-going monitoring [30]. There was no consensus on the
need to report the mean apparent diffusion coefficient val-
ues for lesions (Q179: 5, uncertain and no consensus). There
was also no consensus on whether planimetry (rather than
the ellipsoid formula) should be used to calculate lesion vol-
ume in a research setting (Q178: 6, uncertain and no con-
sensus). Polling of the 20 radiologists on the panel
demonstrated that when conducting trials, six measure
and report lesion size using planimetry, four with the ellip-
soid formula, and 14 using diameters (nine single and five
biaxial) with several panellists indicating that they use
mulitple approaches.

4. Discussion

4.1. Summary of results

The key recommendations from the PRECISE v2 consensus
meeting are summarised in Table 3. The PRECISE v2 consen-
sus also identified areas of uncertainty surrounding the use
of serial MRI scans in patients on AS and the resulting topics
requiring further research.

PRECISE v2 Case Report Form

Date of scan: PSA (ng/ml): PI-RADS score (maximal) I
Date of report: Prostate volume (cc) Likert score (maximal) |

Capsular invol t (describe feat :
Reporting radiologist: PSA density (ng/ml?): psulaiinvolve menti(descrbeiteatures) ‘
PI-QUAL score: TNM stage: Seminal vesicle involvement (describe features): |

Lesion Focal | Diffuse New since last scan Sequence (best seen)

D1 (mm)

Volume (cc) by
ellipsoid formula

Volume (cc) by planimetry

D2
(i) (manual/software assisted)

D3 (mm)

Al wW|N|R

sv(

Draw and number each lesion on the diagram, with the index lesion being number 1.

Lesion Likert score PI-RADS score PRECISE score Parameter which has changed
1
2
3
4
Apex Overall PRECISE score for this scan?
(X)
EZom { 2The PRECISE score for a scan should be taken as the maximum PRECISE score from any of the reported lesions

Fig. 4 - The updated PRECISE v2 case report form. PI-QUAL = Prostate Imaging Quality; PI-RADS = Prostate Imaging Reporting and Data System; PRECISE =
Prostate Cancer Radiological Estimation of Change in Sequential Evaluation; PSA = prostate-specific antigen; SV = seminal vesicle; TNM = tumour, node,

metastasis.
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Table 3 - Summary of key points from the PRECISE v2 consensus meeting

Section Description
1 Scan quality 1. Assess image quality with a dedicated scoring system (eg, PI-QUAL)
2 Clinical practice baseline MRI report 1. The baseline MRI is the first scan associated with a biopsy-proven prostate cancer (visible or not)
2. Report:

(a) Likelihood of clinically significant prostate cancer for whole prostate and each lesion (PI-RADS or Likert

1-5)
Radiological T stage

Index lesion type (focal or diffuse change)
Size of 4 most suspicious lesions
f) Minimal standard for lesion size: 2 dimensions measured on an axial slice, preferably on T2-WI (addi-

)
) Prostate volume measured on T2-weighted imaging
)
)

tional sequences may be used and specified, if needed to help in identification)
3 Clinical practice follow-up MRI report 1. Compare current scan with baseline scan and most recent previous scan

2. Report:

(a) Change in Likert/PI-RADS score
(b) Appearance of any new lesions of >0.2 cc volume (6 mm diameter) or any new focal lesion of PI-RADS/

Likert >3

(c) Change in lesion characteristics on any sequence (including increased conspicuity or visibility on new

sequence)

(d) Progression to radiological >T3a
(e) Lesion diameter at baseline, most recent previous, and current scans
(f) PRECISE score for likelihood of significant change

4  Significant change
5 Additions to PRECISE scoring system
6 Format of MRI report in clinical practice

7 Additional information required for
reporting in clinical trials

A WN=N=N=N =

. The minimum interval to assess significant change should be 1 yr

. Significant change in size (eg, >50% volume increase), conspicuity, or stage (ie, >T3a)

. PRECISE 3 stratified into visible (3V) and nonvisible (3Non-V)

. PRECISE X score: when scan quality does not allow adequate PRECISE assessment (eg, artefacts)
. Use standardised template with diagrams, key images, or contours

. Save key image of the 2-axis measurement of each lesion

. MR protocol (eg, bi- or multiparametric MRI)

. Scoring system used (PI-RADS or Likert)

. Report the sequence that identifies the lesions most easily

. Report the lesion size for each sequence where lesion is seen

MRI = magnetic resonance imaging; 3-NonV = 3 nonvisible; PI-RADS = Prostate Imaging Reporting and Data System; PRECISE = Prostate Cancer Radiological
Estimation of Change in Sequential Evaluation; T2WI = T2-weighted imaging; 3-V = 3 visible.

4.2. Clinical and research implications

The consensus meeting was structured to separately
address recommendations for routine clinical practice and
research.

In clinical practice, the use of MRI in patients on AS var-
ies between countries, with the use of the PRECISE recom-
mendations mostly limited to academic centres [5]. The
updated scoring system and case report form have been
designed to be acceptable for both dedicated genitourinary
and general radiologists to promote dissemination and
greater adoption in clinical practice.

Further research is needed on the optimal way of measur-
ing lesion size, the absolute or relative change in size that
should prompt clinical action, and whether the concept of
the time for a lesion to double in volume is helpful. The panel
agreed after discussion that a 50% volume change indicated
clinically significant progression. The use of the updated
PRECISE v2 case report form and checklist will enable appro-
priate data to be collected to help address these issues.

4.3. Limitations

Despite significant efforts to include diverse international
thinking, the virtual format, time differences, and finite
number of participants can lead to a selection bias of panel-
lists. The primary limitation of the consensus meeting
remains the scarcity of available data addressing topics such
as measuring lesion size. This consensus paper offers a
framework for data collection in areas deemed most impor-
tant by expert opinion. After a period of data collection,
these areas should be revisited.

5. Conclusions

The PRECISE recommendations on assessing change in MRI
findings in patients on AS for prostate cancer have been
updated following a consensus meeting to address several
contentious issues. Future research should focus on the best
methods for measuring lesion size on MRI scans and iden-
tify criteria that reflect significant disease changes on serial
MRI scans.
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