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Abstract

The inclusion of imaging as a triage test in diagnostic guidelines for prostate cancer
(PC) has introduced a visible target for guiding treatment allocation and disease
management. Focal therapy (FT) is a promising approach with a low side-effect
profile for treating magnetic resonance imaging (MRI)-visible PC within a limited
framework of guideline recommendations or clinical trials. On the basis of accumu-
lated clinical and research experience, we present a systematic approach to FT indi-
cations for ablation of visible targets that includes imaging findings, margin
delineation, and energy selection. Confirmation of eligibility for FT is associated
with the choice of energy source. We propose a 10-step framework that incorpo-
rates the contribution of all MRI sequences, the cancer growth pattern within the
zonal anatomy to establish a margin around the MRI-visible lesion, safeguards
for critical anatomic structures, and guidance for energy selection on the basis of
specific properties. We discuss the key principles underlying this process. The
aim of this methodology is to standardise FT interventions for MRI-visible PC and
contribute to the development of a reproducible, stable treatment protocol.
Quality control of the ablation procedure is crucial for broadening access to this
technique beyond the confines of current regulatory pathways.
Patient summary: We propose a method for using results from magnetic resonance
imaging (MRI) scans to guide targeted treatment of visible prostate cancer lesions.
This will help to ensure accurate coverage and eradication of all of the cancer while
minimising side effects.
© 2025 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://creativecommons.org/licenses/
by-nc-nd/4.0/).

The prostate cancer (PC) landscape is evolving toward a tiparametric MRI (mpMRI) as the test for biopsy indication
dominant MRI-visible phenotype since the adoption of mul- and guidance in most guidelines. Men with no visible

T These authors share senior authorship.

https://doi.org/10.1016/j.euros.2025.01.010
2666-1683/© 2025 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://creativecommons.org/licenses/by-nc-nd/4.0/).

Check for
updates



http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.euros.2025.01.010
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1016/j.euros.2025.01.010&domain=pdf
https://doi.org/10.1016/j.euros.2025.01.010
https://doi.org/10.1016/j.euros.2025.01.010

EUROPEAN UROLOGY OPEN SCIENCE 72 (2025) 36-41 37

The 10 steps for

focal therapy in
prostate cancer

Combine the lesion and
abnormal signal extent to
define ILZ

Consider the energy

6 EETE G o e b 7 fFull ablation to the AZ wiFh
and its characteristics Q A the chosen energy to define
the FTZ K ik structures

1

. IFyes, eligibility confirmed.
9 If not, consider an energy 1 0
change and repeat steps 6-8
to generate a new FTZ /7
~J

Locate the lesion
on mpMRI
Add a margin of 7-10 mm to
the ILZ, consider the pattern Identify key anatomic
of spread in that zone of structures
@ origin to define the AZ @ Q

Determine the feasibility of

Final eligibility status 40
confirmed. Treatment

planning established to
deliver ablation to the FTZ

. Identify abnormal signal
e extent in each mpMRI
sequence & o

Determine if Full ablation
8 can be delivered to the FTZ
without impacting critical

S

Early post-treatment

=

MRI and follow-up 10\

Fig. 1 - Flowchart of the 10 steps for planning focal ablation of prostate cancer detected via multiparametric magnetic resonance imaging (mpMRI). AZ =

ablation zone; FTZ = focal treatment zone; ILZ = imaging lesion zone.

tumour on MRI and no other risk factors (eg, high prostate-
specific antigen density) often avoid prostate biopsy. The
focal therapy (FT) concept is also shifting to nearly exclu-
sively ablation of discrete tumours visualised on imaging.
The risk of progression associated with an MRI-visible
tumour [1,2] seems to offer an appropriate benefit/risk ratio
for any treatment. Focal ablative therapy is now at the point
at which thousands of patients in clinical trials or prospec-
tive registries have been treated with a number of different
energy sources, and there is much agreement on who best
to treat and how to treat them [3]. FT has reached some sta-
bility in terms of indications and delivery.

The major findings from initial studies on FT were the
ability to retain erectile and continence functions by pre-
serving one side of the prostate (at least one neurovascular
bundle) and avoiding disruption of the pelvic anatomy
while achieving some oncological control [4].

Here we discuss our experience and relevant results
from registry data and formal clinical studies. We look at
the role of pathology correlation and image analysis in plan-
ning complete ablation of a cancer focus associated with a
lesion detected via mpMRI, encompassing both the MRI-
visible and nonvisible parts of a cancerous tumour. We
describe the interplay between the location of PC, the
tumour margin and its direction, the choice of energy for
FT, and preservation of critical structures.

It is now well established that mpMRI consistently
underestimates the actual volume and extent of cancer,
and a predicted margin should be applied in all cases [5].
The first set of characteristics to consider are the signal
attributes of the proven cancer visualised on imaging. Imag-
ing provides exquisite details regarding PC location, the
zone of origin of the cancer, and its extent through different

MRI sequences. The visibility of cancer on MRI identifies a
tumour within its microenvironment. It has been demon-
strated that each sequence captures a different aspect of
the volume of the tumour, and each will have spatial impli-
cations for treatment [5,6]. Combined with the spatial
heterogeneity of a PC focus at the molecular level, it is crit-
ical to encompass the whole tumour with FT [7].

The treatment questions posed for imaging for FT plan-
ning, delivery, and follow-up differ from the questions for
the detection setting. Owing to the heterogeneity of PC, all
the sequences used in planning a target for ablation provide
relevant and critical information. No systematic imaging
sequence drives the process, unlike the diagnostic setting,
where diffusion sequences are the main drivers for the Pros-
tate Imaging-Reporting and Data System.

Here we propose a systematic method for overcoming
this characteristic of PC on imaging. The steps involved in
creating an imaging-based target rely on visualisation of
previous imaging on a dedicated platform and the use of
prior radiology reports and histology data for correlation,
as summarised in the flowchart in Fig. 1.

1. Locate the lesion on mpMRI within the zonal anatomy
(peripheral zone [PZ], transition zone, anterior fibromus-
cular stroma) and the relationship to internal landmarks
(apex, ejaculatory ducts, urethra, tip of the anterior horn
of the PZ).

2. Identify the extent of the abnormal signal in each
sequence separately. Windowing and use of different
planes are critical. On the dynamic contrast enhance-
ment sequence, the time point corresponding to the
maximum extent must be selected. In some sequences
with less sharp boundaries, reference to another diag-
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Fig. 2 - Direction of the pattern of growth of prostate cancer according to
the zonal anatomy. AFMS = anterior fibromuscular stroma; PZ = peripheral
zone; TZ = transition zone.

nostic sequence can be made before allocation of an
additional significant volume as cancerous (eg, nodules
in benign prostatic hyperplasia or diffuse signals in the
PZ).

. Combine the sequences in space to build a volume to
encompass all abnormal MRI signals associated with
cancer to establish the imaging lesion zone (ILZ).

. Apply a margin of 7-10 mm within the gland, consider-
ing the pattern of spread of the cancer according to the
zonal anatomy, as illustrated in Fig. 2 [8]. Each zone of
origin of cancer exhibits a specific spatial pattern of
growth (Fig. 2) [9,10]. This establishes the ablation zone
(AZ).

. Identify key pelvic anatomic structures:

w

I

w

d.

To avoid complications, identify the rectal wall, pubic sym-
physis, and bladder neck.
b.

To preserve function, identify the membranous urethra,

striated sphincter, and neurovascular bundles.

6. Consider the energy available for ablation and its charac-
teristics, including:

The route for energy delivery (eg, transperineal needle-
based, transrectal, or transurethral);
b.

The mechanism of ablation (thermal vs nonthermal) to
induce cancer cell death; and
C.

The expected extent of tissue that will be partly damaged

beyond the AZ; this represents a zone of transition from

fully ablated tissue to partly damaged tissue to intact tissue.

7. Determine the technical feasibility of delivery of full
ablation of the AZ according to step 4 using the chosen
energy to establish the focal treatment zone (FTZ).
Parameters to consider are:

Characteristics intrinsic to the energy source, such as
energy absorption by tissue, the need for overlap, and the
number of probes.

b.

Characteristics extrinsic to the energy source, such as ana-
tomic variations (calcification and hyperechoic material
[corpora amylacea]), vessels (heatsink effects), cysts, and
tumour access.

When planning the FTZ, the error inherent to delivery of
the energy as a procedure and potential challenges in imag-
ing registration must be considered.

8. Determine if energy can be delivered to the FTZ from
step 7 without impacting the critical structures identi-
fied in step 5.

9. If the energy can be delivered, eligibility is confirmed, If
not, consider a change in energy and repeat steps 6-8 to
generate a new FTZ.

10. Final eligibility status for FT is confirmed or not.
Treatment planning is established to deliver FT to
the FTZ.

The aim of these 10 steps is to facilitate planning of FT
for complete ablation of cancer associated with an
mpMRI-visible lesion according to the energy modality cho-
sen. Representative examples for HIFU and cryotherapy are
shown in Figs. 3 and 4. An additional imaging modality can
be added, with a similar cumulative approach used to
enrich the ILZ.
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Fig. 3 - Planning and delivery of focal therapy: steps for generating the image lesion zone. Step 1. Localisation of the tumour using axial views of2 T2-weighted
imaging (T2WI), dynamic contrast enhancement (DCE), an apparent diffusion coefficient (ADC) map, diffusion- weighted images (DWI) with long b values and
coronal views of T2WI. Step 2. Imaging of the lesion at two different levels of the gland showing a segmented MRI lesion associated with a focus of grade
group 2 cancer; the contours are overlaid after rigid image registration. (A) Contours for TZ2WI (green) and a long b value (blue). (B) DCE sequence contours for
a DCE-visible lesion (purple) and imaging with a long b value (blue). (C) Diffusion-weighted imaging (DWI) with a long b value: DCE (purple) and long b (blue)
contours. Red arrows highlight the maximum signal intensity on DCE and DWI. Note the spatial difference between sequences in depicting a component of
the tumour. Step 3. ILZ as a combination of the tumour signal in different sequences. The combination is the total extent of the union of all contours from the
different sequences, encompassing the visible signal in each sequence, including overlapping areas as well as sequence-specific imaging signals. The last row
shows early MRI after focal high-intensity focused ultrasound (DCE sequence) demonstrating necrosis of the focal treatment zone (ILZ + margin) on axial and
coronal views. FTZ = focal treatment zone; ILZ = imaging lesion zone; MRI = magnetic resonance imaging.(For interpretation of the references to colour in this
figure legend, the reader is referred to the web version of this article.)

Those steps establish a margin around the MRI-visible modality. The quality of the mpMRI influences the segmen-
cancer on different mpMRI sequences in relation to the zone tation process, with the latest diagnostic imaging tech-
of origin of the cancer and to the sharpness of the transition niques probably serving as the standard reference [11].
between treated and untreated tissue specific to an energy Delivery of the treatment plan remains the ultimate goal
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Fig. 4 - Choice of energy according to the location of the mpMRI-identified cancer focus. (A) Right anterior grade group 2 cancer focus associated with a Likert
4/5 lesion on axial T2WI, coronal T2WI, DWI with a long b value, and DCE imaging forming the ILZ (purple). Distances are measured in the axial plane from the
most anterior component of the tumour (ILZ) to the pubic symphysis (light blue) and the rectal wall (orange). The distance from the posterior component of
the ILZ to the rectal wall is shown in yellow. (B) Illustration of steps 6, 7, and 9 and simulation of the HIFU layout (blue lines). As described in step 7a,
ultrasound absorption that reaches the most anterior component and through the urethra will lead to non-eligibility for focal HIFU. (C) Illustration of steps 6,
7, 8, and 10; step 6 simulation of the treatment plan for focal cryotherapy (step 7, 3 probes), with the different isotherms and iceball. In step 8, the pubic
symphysis and rectum are at a significant distance from the simulated FIZ, so focal cryotherapy is feasible as a focal therapy option (step 9). (D) Early MRI at 1
wk after focal cryotherapy according to the plan established in step 10. Necrosis is evident as an non-enhancing area on the DCE sequence. DCE = dynamic
contrast enhancement; DWI = diffusion-weighted imaging; FTZ = focal treatment zone; HIFU = high-intensity focused ultrasound; ILZ= imaging lesion zone;
mpMRI = multiparametric magnetic resonance imaging; T2WI = T2-weighted imaging.(For interpretation of the references to colour in this figure legend, the
reader is referred to the web version of this article.)

of the operator, most likely under ultrasound guidance. Use of the energy is directly related to the operator experi-
Some additional residual error might be introduced by the ence and this variable is likely to evolve with the learning
use of a fusion/image registration platform [12]. Intraproce- curve. Early post-treatment MRI (3-14 d) with postcontrast
dural changes might need to be applied given the modifica- sequences allows quality control of the plan delivered and

tions that can occur to the gland during the procedure [13]. provides a follow-up reference for assessing the margin
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[14]. Establishing an AZ by applying an appropriate margin
around the MRI signal abnormality should reduce “near-
field” recurrence. One randomised controlled trial supports
focal ablation with an appropriate margin versus systematic
extended hemiablation [15].

We believe that these technical developments will refine
the way in which FT is delivered as a stable procedure and
will have an impact on oncological outcomes. The European
Association of Urology guidelines recommend that focal
ablation be performed in either a prospective registry or
prospective trial setting, reflecting the need for quality con-
trol and measurement of outcomes. Structured follow-up
with imaging is instrumental in determining the effective-
ness of treatment delivered to MRI-visible disease, which
is currently the dominant phenotype of PC [16].
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