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Abstract
Background: Focal therapy (FT) is an option to treat local-
ized prostate cancer (PCa) and preserve healthy prostate tis-

sue in order to reduce known side effects from primary
whole-gland treatment. The available FT modalities are
manifold. Until now, national and international PCa guide-
lines have been cautious to propose recommendations re-
garding FT treatment since data from prospective controlled
trials are lacking for most FT modalities. Moreover, none of
the international guidelines provides a separate section on
FT. In this purpose, we provide a synopsis of the consensus-
based German S3 guidelines for a possible international use.
Summary: The recently published update of the German S3
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guidelines, an evidence- and consensus-based guideline,
provides a section on FT with recommendations for diagnos-
tic work-up, indications, modalities, and follow-up. This sec-
tion consists of 12 statements and recommendations for FT
in the treatment of localized PCa. Key Message: The German
S3 guidelines on PCa are the first to incorporate recommen-
dations for FT based on evidence and expert consensus in-
cluding indication criteria for FT, pretreatment, and follow-
up diagnostic pathways as well as an extended overview of
FT techniques and the current supportive evidence.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Introduction

Focal therapy (FT) is an option for treatment of local-
ized prostate cancer (PCa) with preservation of healthy
prostate tissue with the aim of reducing known side ef-
fects of primary whole-gland treatments such as radical
prostatectomy (RP) or radiotherapy [1, 2]. Hypothetical-
ly, the advantages of FT are a higher rate of preserving
both sexual and bladder function while simultaneously
providing sufficient oncological control [1, 2]. The pos-
sible FT modalities are manifold. To date, data from pro-
spective controlled trials for most of the offered modali-
ties are lacking. However, many retrospective studies
have been published for most of the established FT mo-
dalities. So far, available prospective comparative data
have shown neither a benefit in survival nor a lower com-
plication profile of FT in comparison to RP or radiother-
apy [3, 4]. Therefore, national and international guide-
lines on PCa have been reluctant to provide recommen-
dations for FT [5-9]. Currently, there are neither
international nor national guidelines, which have a dedi-
cated section on FT. The European Association of Urol-
ogy (EAU) published a position paper in 2018, based on
the current literature, providing a summary on FT mo-
dalities, requirements for patient recruitment and for fol-
low-up [2].

The German S3 guideline on PCa [10] is an interdisci-
plinary, evidence- and consensus-based guideline issued
by the Guideline Program Oncology of the Working
Group of Medical Societies, the German Cancer Associa-
tion (DKG), and the German Cancer Aid (DKH). In its
most current update, the German S3 guidelines provide a
dedicated section proposing recommendations on indi-
cations, requirements, and utilization of FT modalities
for the treatment of localized and locally advanced PCa.
This work aims to give an overview of these evidence-
based FT guidelines for a potential international use.
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Table 1.Expression of consensus power during structural consensus
meeting

Consensus power Consent, %

Strong consent >95% of mandates

Consent >75-95% of mandates
Major consent 50-75% of mandates
Dissent <50% of mandates

Description of Methods

The German S3 guidelines on PCa were first published
in 2009 with an update every 2-3 years. They provide ev-
idence- and consensus-based recommendations for early
detection, diagnosis, and therapy of PCa in all tumor stag-
es to improve the health care of patients with PCa. The
guidelines are aimed at affected men, as well as profes-
sionals treating PCa patients. A systematic literature re-
search and evaluation performed by the Medical Center
for Quality in Medicine on behalf of the German Society
of Urology (DGU) was conducted prior to consensus
meetings to search for adequate published data.

Guidelines classified as S3 are methodologically based
on a systematic review and synthesis of evidence com-
bined with a structured process of consensus guided by a
representative committee [11]. The development of these
guidelines is based on the guidance manual and rules for
guideline development [11].

Briefly, a structured systematic literature research was
performed for aggregated evidence and randomized
controlled studies using the data bases Medline via
Pubmed and the Cochrane database. Additional publica-
tions were found by scrutinizing the reference lists of the
identified studies. Only studies involving >50 patients
were included for further evidence synthesis. The litera-
ture research was performed on August 25, 2020. Identi-
fied publications were screened by title and abstract as
well as by full-text screening. Synthesis of evidence was
performed by the Medical Center for Quality in Medi-
cine. The systematic reviews and randomized controlled
trials included were evaluated according to the AM-
STAR2tool and to the Cochrane risk of bias tool, respec-
tively [10]. All included studies and systematic reviews
are depicted in evidence tables published in the guideline
report [12].

The bias risk and the graduation of evidence of the
identified studies were evaluated according to the Scot-
tish Intercollegiate Guidelines Network [13]. According
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Table 2. Graduation of recommendation [11]

Grade of
recommendation

Characterization

Used expression

A Strong recommendation Should/should not (German “soll”)
B Recommendation Ought to/ought not to (German “sollte”)
0 Open recommendation May be considered/no specific recommendation

to the Guideline Program Oncology, the grade of recom-
mendation is based on a consensus process by the authors
of these guidelines. The process consists of nominal group
processes with a certain number of experts on one topic/
section, as well as a structured consensus conference,
both moderated by the Guideline Program Oncology of
the Working Group of Medical Societies. In these pro-
cesses, members of different medical societies and patient
group representatives are involved. Sixty-nine interdisci-
plinary mandates are permitted to vote on the recom-
mendations elaborated by the expert working groups.
The results of the voting for every recommendation are
expressed by the consensus power depicted in Table 1.

For all evidence-based statements and recommenda-
tions, the level of evidence of the identified studies and
the grade of recommendation, if available, are indicated.
Three different levels of recommendation classify its
strength, which is reflected by the expression used in the
recommendation (Table 2). Next, statements are defined
as declarations and explanations of specific issues without
direct order. They are passed by formal consensus finding
and are based either on study results or expert opinions.
Statements and recommendations based on consented
expert opinion are indicated as expert consensus (EC).

All members of the expert groups and all mandates
had to declare any conflicts of interest in advance. In case
of conflict of interest interfering with a vote on a recom-
mendation/statement, the expert/mandate was advised
not to vote for this statement/recommendation. The dec-
larations on conflicts of interests of all members are pub-
lished in the guidelines report [14].

The FT section of the guidelines was elaborated by a
team of 18 German experts in FT and brachytherapy
(urologists, radio-oncologists, radiologist, and patholo-
gist) on study results or expert opinions. In this work, the
recommendations and statements of the guidelines are
depicted with adapted extraction of the background text
to every recommendation and statement. The extractions
were chosen by members of the expert group. The recom-
mendations are indicated in italic.

German Guidelines on Focal Therapy

Guidelines Body

The section on FT of the German S3 guidelines con-
sists of 13 recommendation statements. Twelve are given
in the section on treatment of localized PCa (Table 3).
One recommendation pertains to treatment of locally ad-
vanced PCa (not shown here). The FT section is divided
into (i) general recommendations including diagnostics
and follow-up and (ii) specific recommendations regard-
ing FT modalities.

General Recommendations on Inclusion Criteria,
Diagnostic Steps, and Follow-Up

The expert committee states that FT treats only a part
of the prostate (consensus-based statement, EC, overall
agreement: 91%). In principle, FT of localized PCa is a
minimally invasive procedure following the therapeutic
concept of partial-gland treatment to treat only the region
affected by cancer and a safety margin. Therefore, one
tumor site or several closely located PCa foci are treated.
FT has a curative goal. Multifocality and disease hetero-
geneity are limitations to the concept of partial or focal
gland therapy. Success of FT is ultimately related to the
accuracy of diagnosis and identification of tumor sites
within the prostate.

The aim of FT in localized PCa is the eradication of all
significant tumor tissue (consensus-based statement, EC,
overall agreement: 86%). This statement implies that FT
intends to target and effectively treat all significant tumor
foci within the gland. To achieve this, the region affected
by PCa must be exactly localized and defined in order to
be accessible for a FT modality with curative intention.
Therefore, the authors defined tumor characteristics suit-
able for FT.

Due to the lack of data on the use of FT in both locally
advanced and localized intermediate-risk PCa, the guide-
lines recommend that the use of FT is limited to patients
with unilateral, localized low-risk PCa if they refuse both
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standard therapies and active surveillance (AS). Criteria
for this recommendation include a Gleason score 3 + 3;
PSA <10 ng/mL; unsuspicious digital rectal examination
and a maximum of 50% positive biopsy cores of one lobe
only in systematic biopsy cores. The diagnosis is based on
mpMR]I, fusion biopsy, and systematic biopsy (consen-
sus-based recommendation, EC, overall agreement:
81%).

Especially, the latter is important to identify all signif-
icant PCa foci. Therefore, patients considering FT should
undergo mpMRI, mpMRI fusion biopsy, and mandato-
rily accompanied by systematic biopsy (consensus-based
recommendation, EC, overall agreement: 95%). If MRI
fusion biopsy is not possible, a template-based biopsy
may be considered to be performed as an alternative
(consensus-based recommendation, EC, overall agree-
ment: 95%).

Since comparative data for FT and standard treatment
are missing, guidelines pointed out that the patient’s edu-
cation about FT should state that the equivalence of FT to
standard therapies is not proven (consensus-based rec-
ommendation, EC, overall agreement: 97%). Moreover,
patients should be aware that salvage therapy following
FT may potentially yield poorer functional and oncologi-
cal outcomes (consensus-based recommendation, EC,
overall agreement: 98%).

Follow-up of FT should include an mpMRI specifical-
ly assessing the treated area, but also systematically as-
sessing the remaining untreated prostate followed by a
combination of systematic and targeted control biopsy.
This is necessary to determine the success of local treat-
ment and detect or exclude possible heterotopic cancer
foci. In accordance with the AS strategy, a targeted and a
systematic biopsy should be performed 6-12 months af-
ter FT (targeted biopsy of mpMRI suspicious lesion and
systematic biopsy covering the treated and untreated re-
gion of the prostate) (consensus-based recommendation,
EC, overall agreement: 95%). Detection of significant PCa
in the treated area after 6-12 months indicates treatment
failure of FT.

Statements and Recommendations on FT Modalities

The large number of FT modalities offered makes it
difficult to assess the various individual procedures. This
is complicated by the fact that the available data for each
individual FT are insufficient. Moreover, in various pub-
lications, authors have not systematically differentiated
between partial-gland and whole-gland treatment, pri-

German Guidelines on Focal Therapy

mary and salvage therapy, and localized low-risk and lo-
cally advanced PCa. In addition, cohorts are often en-
hanced by patients suffering from intermediate- and par-
tially high-risk PCa. This leads to an indifferent guideline
statement that no comparative data between the different
technologies for FT exist, which allow an assessment of
effectiveness, adverse events, and safety parameters (con-
sensus-based statement, EC, overall agreement: 100%).
The recommendations of the guideline panel intend to
ensure that individual FT modalities are only performed
according to clear indications and strictly controlled by
follow-up biopsy.

Vascular Targeted Photodynamic Therapy

The guidelines state that focal vascular targeted pho-
todynamic therapy (VTP) using padeliporfin is the only
FT technology for which outcomes of a prospective,
randomized, controlled trial comparing FT with AS in
low-risk PCa are available (evidence-based statement,
level of evidence 1-, overall agreement: 96%) [15]. In
VTP, laser light of a wavelength of 753 nm activates the
photosensitizing substance padeliporfin in the presence
of oxygen, resulting in local tissue necrosis. Padelipor-
fin is administered intravenously and the prostate is,
then, immediately treated for 22 min via optical laser
fibers previously inserted transperineally into the area
to be treated [15].

VTP has been approved by the European Medicine
Agency for the treatment of untreated localized low-risk
PCa (inclusion criteria: cT'1c or cT2a, Gleason score 3 +
3, PSA <10 ng/mL, max. three positive biopsy cores with
max. 5 mm in length of tumor infiltration for each of the
three cores or 1-2 positive cores with >50% tumor infil-
tration or a PSA density >0.15 ng/mL/mm?). The ap-
proval was based on a prospective, randomized, open-
label, multicenter Phase III trial conducted in Europe,
comparing VTP with AS in 413 patients with unilateral
low-risk PCa [15]. The primary endpoint “negative bi-
opsy after 12 months” was achieved in 48% of the VTP
group and 20% of the AS group, with an odds ratio of 3.67
in favor of VTP (p < 0.001) [15]. The 4-year outcomes of
this study were reported for 266/413 patients with the
endpoint “conversion to radical therapy” [16]. The con-
version rate in the VTP group compared to the AS group
was 7% versus 32% after 2 years, 15% versus 44% after 3
years, and 24% versus 53% after 4 years (p < 0.001 each)
[16].
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High-Intensity Focused Ultrasound Ablation

Concerning high-intensity focused ultrasound abla-
tion (HIFU), guidelines state that the available data are
insufficient in order to assess the oncological effective-
ness and safety of HIFU (evidence-based statement, level
of evidence 4, overall agreement: 95%). In HIFU, high-
energy sound waves converging in a single point are fo-
cused on the prostate via an ultrasound probe placed in
the rectum. The ultrasound beam causes vibrations in the
tissue at the focal point. This results in a mechanical cav-
itation effect and a thermal effect with generation of heat.
The energy source is a piezoelectric transducer which
generates ultrasonic waves of varying frequency depend-
ing on the voltage. The absorption of ultrasonic ultra-
sound energy causes the temperature to rise to 75-90°C
after 1 s of application and the formation of elliptically
configured coagulative necrosis zones 50-300 mm? in
size. Larger treatment zones are generated by combining
individual applications.

Case series, systematic reviews of case series, and one
study on the comparison with cryotherapy were identi-
fied for HIFU. A systematic review without qualitative
assessment of included studies and without meta-analysis
analyzed 13 studies and a total of 543 patients [17]. The
biochemical recurrence-free survival reported in only
two studies was 88% [18] and 83% after 2 years for low-
risk PCa and 54% [19] for intermediate-risk PCa [17].
Another review evaluated 16 series with at least 100 pa-
tients and a total number of 5,094 men [20]. Out of these,
disease-free survival was reported in 11 studies, predom-
inantly using PSA levels according to the PHOENIX cri-
teria of ASTRO varying between 53% after 3 years and
97% after 10 years [20].

Focal Cryotherapy

The available data are insufficient to assess the onco-
logical effectiveness and safety of focal cryotherapy (evi-
dence-based statement, level of evidence 4, overall agree-
ment: 98%). The goal of local cryotherapy is curative focal
treatment with destruction of the localized carcinoma
cancer site(s) by means of tissue necrosis generated by
localized cooling to —40°C. The cryoneedles are TRUS-
controlled and inserted into the prostate via a perineal
template; additional thermosensor needles continuously
register the temperature in the vicinity.

In a randomized controlled trial comparing cryother-
apy and radiotherapy in a total of 244 patients [21], no
differences in overall or disease-specific survival were de-
tected. The positive biopsy rate at 36 months was 29% in

436 Urol Int 2022;106:431-439
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the radiotherapy group and 7.7% in the cryoablation
group [21]. A Cochrane review of cryotherapy as the pri-
mary therapy identified 8 cohort studies including a total
number of 1,483 patients [22]. Four of the eight studies
showed a positive follow-up biopsy in 17-28% of patients
[22]. The other four studies reported progression-free
survival in 71-89% and positive follow-up biopsies in
1.4-13% of patients [22]. Overall survival after 5 years
was 89-92% (two studies), and the disease-specific sur-
vival was 94% in one study [22]. Another meta-analysis
of controlled trials comparing cryotherapy with radio-
therapy and cryotherapy with RP, as well as single-arm
studies reporting cryotherapy outcomes, identified 10
publications from seven trials with a total number of
1,252 patients [23]. There were no significant differences
between cryotherapy and radiotherapy plus RP regard-
ing to overall survival and tumor-specific survival, but a
significantly lower biochemical recurrence-free survival
after cryotherapy [23]. However, it must be taken into
consideration that in all of these studies, cryotherapy was
performed as a whole-gland ablation therapy. Data for
focal cryotherapy are rare. Therefore, the recommenda-
tion only attained a level of evidence grade 4.

Focal Irreversible Electroporation

The available data are insufficient to assess the onco-
logical effectiveness and safety of focal irreversible elec-
troporation (IRE), in particular, concerning long-term
outcomes (evidence-based statement, level of evidence 4,
overall agreement: 97%).

Electroporation means that tissue necroses are caused
by the current flowing between two electrodes inserted
into the prostate. This necrosis is not the result of gener-
ated heat but is caused by disruption of cell membranes.
It is postulated that better sparing of sensitive structures
(urethra, neurovascular bundles) can be achieved com-
pared to other ablative methods based on a change in
temperature [24].

To date, very little data are available for this ablative
technique when applied to focal PCa. In a prospective co-
hort study, 30 patients with low-risk or intermediate-risk
PCa were investigated. In 28 of 30 patients, a biopsy was
performed 6 months after the intervention. Evidence of
persistent PCa in the field of treatment was found in 5/28
(18%) [25]. A prospective registry study investigated
12-month data (median follow-up 36 months) for 123 pa-
tients with IRE (91% intermediate-risk PCa, 9% low-risk
PCa) [25]. Tumor persistence in the treated area was con-
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sidered in 2.7-9.8% at 12 months [25]. A systematic re-
view identified 10 publications with a total of 433 patients
[26]. 265/433 patients had an intermediate-risk PCa with
a follow-up of 6-36 months [26]. The rate of PCa persis-
tence in the treated area was 0-39%, and the rate of new-
ly diagnosed PCa outside the treated area was 6.4-24%
[26].

Other FT Approaches

The available data are insufficient to assess the onco-
logical effectiveness and safety of focal laser ablation, fo-
cal brachytherapy, focal radiofrequency ablation (RFA),
focal stereotactic body radiation therapy, focal micro-
wave therapy, or focal transurethral ultrasound ablation
(consensus-based statement, EC, overall agreement:
100%). There is no evidence regarding effectiveness and
no safety data available for these procedures. Therefore,
none of the following procedures: focal brachytherapy,
focal RFA, focal stereotactic radiation therapy, and focal
microwave therapy are recommended for general patient
treatment. Their use is therefore restricted to prospective,
controlled trials.

Herein, we present the first evidence-based S3 guide-
lines on PCa with a detailed chapter on FT. Within this
chapter, the diagnostic workflow before FT, the inclu-
sion criteria and follow-up are elaborated. Moreover,
individual important FT techniques are explained in
detail, and attention is drawn to the most important
supporting evidence. In contrast, other national and in-
ternational guidelines mention HIFU or cryotherapy as
treatment options mainly as whole-gland treatment
and regard these treatment options as experimental
therapy options which should be offered only within
clinical trials. The guidelines of the Belgian Society of
Urology, published in 2013, are the only guidelines,
which have a detailed chapter on the evidence for HIFU
[7]. In total, 12 relevant systematic reviews and 23 pri-
mary studies were identified by the authors [7]. How-
ever, these guidelines consider HIFU as a treatment op-
tion in men with localized PCa only in the context of
controlled clinical trials with a low level of evidence and
a weak strength of reccommendation. In addition, there
is no recommendation for cryotherapy in these guide-
lines [7]. Furthermore, it should be noted that the last
update was in 2013. In addition, the National Compre-
hensive Cancer Network guidelines, last updated in
February 2021, do not mention any FT in localized PCa.
Whole-gland HIFU is considered as a salvage therapy
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option in the case of PCa recurrence after radiotherapy
[8]. The National Institute for Health and Care Excel-
lence guidelines recommend HIFU and cryotherapy
only to men with localized PCa in the context of con-
trolled clinical trials comparing their use with estab-
lished interventions. However, again, this recommen-
dation was last updated in 2008 [5]. The American As-
sociation of Urology guideline, most recent update in
2017, mentions only cryotherapy as whole-gland abla-
tion and HIFU as FT modality. HIFU is recommended
only as a FT treatment option lacking robust evidence
for efficacy. Even though HIFU is approved by the FDA,
patients should be advised that it is not approved ex-
plicitly for the treatment of PCa. Moreover, HIFU has
a moderate recommendation and Grade C level of evi-
dence in terms of the tumor location possibly influenc-
ing the oncological outcome in HIFU therapy. Addi-
tionally, they point out the risk of multifocality of PCa.
Therefore, clinicians are advised to inform patients that
FT may not be curative, and that, further treatment for
PCa may be necessary [6].

The guidelines of the EAU recommend FT only with-
in the context of a clinical trial setting or within a well-
designed prospective cohort study due to the lack of ro-
bust comparative data on medium- to long-term onco-
logical outcomes [9]. However, recommendations for
pre-FT diagnostic evaluation or follow-up are missing. In
2018, the European Association published a position pa-
per on FT in localized PCa [2]. They reported on several
consensus reports for the diagnostic evaluation before
and indication for FT in PCa. Moreover, they summa-
rized the main FT modalities based on the current litera-
ture. However, they did not perform a systematic litera-
ture search. They commented on the main questions con-
cerning the aim of FT. Herein, they considered the
restriction of image modalities to rule out high-risk PCa
in the pretreatment setting and the lack of follow-up after
FT. Moreover, reliable comparative data for most FT mo-
dalities compared to standard treatment or AS are still
missing [2]. The authors of this position paper state that
FT should be considered as an investigational modality
only.

In contrast to the previous mentioned data and guide-
line recommendations, all recommendations stated in
the novel German S3 guideline are based on consensus-
based expert recommendation. We would like to point
out that these guidelines are the first defining the indica-
tion criteria for patients eligible for FT and can be offered
to patients with unilateral, localized low-risk PCa; only
however, if they refuse both standard therapies and AS
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while meeting the following requirements: Gleason score
6, PSA <10 ng/mL, and nonsuspicious DRU with a maxi-
mum of 50% of the biopsy cores positive in one lobe. The
diagnosis should be based on mpMRI, fusion biopsy, and
systematic biopsy. The FT modalities VTP, focal HIFU,
focal cryotherapy, and IRE are described in detail in sub-
chapters. However, only VTP is the sole FT identified as
evidence-based statement with Level 1-evidence, since
the only prospective randomized controlled trial for a FT
modality compared VTP with AS in patients with unilat-
eral low-risk PCa.

The guidelines recommend FT only in case of unilat-
eral low-risk PCa which can be offered in patients refus-
ing AS in unilateral low-risk PCa. Therefore, this version
of the guidelines mentions VTP treatment only as evi-
dence-based statement with a level of evidence 1 and does
not recommend VTP as primary treatment option in pa-
tients with unilateral low-risk PCa. Retrospective evalua-
tion of VTP [27] underlines the critical consideration of
this method in daily practice.

The EAU guideline highlighted this as well. In the
novel German S3 guidelines, focal HIFU, cryotherapy,
and IRE are mentioned as evidence-based statements
with an evidence level of 4 due to insufficient data as-
sessing the oncological outcome and safety. In contrast,
available data for other FT modalities, such as focal
brachytherapy, RFA, or laser therapy are insufficient
regarding the oncological outcome and safety. All rec-
ommendations and statements of the German S3 guide-
lines are defined cautiously due to the lack of robust
data for the most mentioned issues. This is reflected in
the number of statements based on EC. Moreover, this
guideline presents technical considerations and the
most important evidence of every single FT modality.
Based on data for the primary diagnosis of PCa, these
guidelines provide recommendations on pretreatment
and follow-up diagnosis, reflecting the prudent man-
agement of FT modalities. This is underlined especially
by the statement that patients should be informed about
the possibility of worse functional outcome and higher
rate of positive surgical margins in case of salvage treat-
ment. Due to the statement on the abovementioned re-
stricted indication of FT based on EC, the guidelines do
not regard FT as a solely experimental therapy option.
However, data from ongoing, prospective trials are nec-
essary to upgrade the evidence of FT in PCa therapy. As
there is an obvious need to explore the use of FT for
patients with intermediate-risk localized PCa, future
studies should concentrate on patients with these risk
features. However, for FT modalities, e.g., laser ablation
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or focal RFA, for which scarce data from unicentric and
retrospective studies with only a small number of pa-
tients exist [28, 29], these guidelines recommend their
use only in prospective, controlled trials. Since con-
ducting controlled trials comparing new FT modalities
with standard treatments such as RP or radiotherapy is
difficult, their usage should be restricted to clinical tri-
als. It would also make sense to develop controlled
study concepts comparing whole and partial prostate
gland treatments for one and the same FT modality.
These studies could deliver information on the effect of
a specific treatment modality either applied as a whole-
gland or focal approach.

Conclusion

The German S3 PCa guidelines are the first guidelines
with recommendations for FT based on evidence or EC,
which include indications for FT, pretreatment, and fol-
low-up diagnostic pathways as well as an extended over-
view of FT techniques and their current evidence. Due to
the lack of robust data on long-term oncological out-
comes, these guidelines should be regarded as “guidelines
in progress” and be considered in further updates.
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