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Abstract
Introduction: Focal therapy (FT) by high-intensity focused 
ultrasound (HIFU) is an emerging option for localized pros-
tate cancer (PC). Due to the lack of long-term data, a close 
monitoring after FT is essential, but there are still uncertain-
ties about the optimal follow-up regimen. Here we report on 
a series of FT-HIFU patients with the focus on oncological 
short-term outcome and the value of postoperative magnet-
ic resonance imaging (MRI). Methods: We included 21 pa-
tients treated by FT-HIFU using the Focal One® device (EDAP 
TMS, France) between November 2015 and May 2018. PC lo-
calization was assessed by preoperative multiparametric 
MRI (mpMRI) and transrectal ultrasound-guided targeted 
and systematic biopsy. Oncological follow-up included pros-
tate-specific antigen (PSA) development, mpMRI, control bi-
opsies (targeted and systematic) of the treated and untreat-
ed areas and salvage treatment rate. Control mpMRI and 
control biopsy were performed after 6–12 months. Results: 

15 patients (71.4%) were managed by focal ablation of a sol-
itary lesion, while 6 patients (28.6%) underwent zonal tumor 
ablation. All patients underwent control mpMRI and biopsy. 
After a mean follow-up period of 11.7 months, cancer re-
lapse was detected in 8 patients (38.1%), with 4 patients 
(19%) having infield recurrence. Postoperative mpMRI re-
vealed 3 out of 4 infield PC relapses but missed 5 out of 7 
outfield relapses. Clinically significant cancer recurrence was 
present in 1 patient (4.8%), which was missed by mpMRI. 
Posttreatment mpMRI had a sensitivity, specificity, positive 
and negative predictive value of 62.5, 92.3, 83.3 and 80.0%, 
respectively, for overall relapse detection based on patient 
level. Only 1 of the 8 recurrences was suspected based on 
PSA progression. 4 of the 8 patients with PC relapse (19%) 
underwent salvage therapy (2 patients by radical prostatec-
tomy, 2 patients by salvage FT-HIFU). Conclusion: Postop-
erative mpMRI might play a valuable role during follow-up 
after focal HIFU therapy, particularly in terms of infield re-
lapse detection. Irrespective of mpMRI results, the repeat bi-
opsy regimen should incorporate systematic biopsy includ-
ing cores of the treated and untreated prostate areas.

© 2019 S. Karger AG, Basel
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Introduction

Focal therapy (FT) has been described as a feasible al-
ternative for localized prostate cancer (PC) in the past 
years, especially for favorable risk stages [1]. The concept 
of FT has emerged given the fact that many patients with 
localized risk PC may experience over therapy and may 
oncologically not benefit from radical treatment. In the 
PIVOT and ProtecT trial, PC mortality was not reduced 
by local radical treatment [2, 3]. In contrast to radical 
whole gland treatment, FT is defined as any tissue-pre-
serving approach aiming to reduce treatment-related tox-
icity while retaining oncological safety [4, 5]. Due to the 
lack of prospective trials with oncological long-term fol-
low-up, there is no current guideline recommendation 
for FT to date. Hence, FT should be performed within a 
clinical trial setting [6]. 

Candidates considered for FT include not only pa-
tients with low-risk cancer not willing to undergo active 
surveillance but also patients who want to sidestep long-
term side effects of radical treatment options (radical 
prostatectomy or radiotherapy). Regarding inclusion cri-
teria, an international multidisciplinary consensus group 
determined patients with a prostate-specific antigen 
(PSA) < 15 ng/mL, clinical stage T1c-T2a, and Gleason 
score max. 3 + 4 = 7a as eligible for clinical trials [7].

A key factor for FT is the exact localization of the tu-
mor within the prostate. Therefore, preoperative multi-
parametric magnetic resonance imaging (mpMRI) of the 
prostate and prostate biopsy (including targeted biopsy) 
are essential. Several types of treatment strategies have 
been established. In case of unifocal or multifocal tumor 
localization, a lesion-targeted ablation can be performed. 
Unilateral tumor localization has been reported in ap-
proximately 20%, and in these cases, hemiablation seems 
to be a feasible option even when multifocal cancer with-
in the same lobe is present [8, 9]. A further strategy for 
multifocal tumor growth may be the treatment of the so-
called index lesion, which is supposed to be responsible 
for metastasis and disease progression [10]. 

Several focal treatment modalities have been described 
such as focal brachytherapy, electroporation, laser abla-
tion, photodynamic therapy, cryotherapy, and high-in-
tensity focused ultrasound (HIFU) [11]. Among these, 
HIFU is one of the few modalities with a decent amount 
of published data and even oncological long-term follow-
up data for whole gland ablation [12]. Technically, HIFU 
is based on an ablative effect by high-intensity ultrasound 
waves inducing necrosis by cavitation and heat effects 
[13]. 

As oncological long-term safety of focal HIFU therapy 
(FT-HIFU) has yet to be proven, patients need to be 
counseled regarding stringent follow-up, the possibility 
of tumor relapse, and salvage therapy options. So far, 
there is no consistent follow-up concept established, and 
patients are monitored according to trial protocols. In 
this context, patients regularly raise the question of the 
necessity of prostate rebiopsy during follow-up, especial-
ly when postoperative MRI findings and PSA levels are 
without evidence of relapse. 

Therefore, we evaluated the oncological outcomes af-
ter FT-HIFU, particularly focusing on the role of postop-
erative MRI for detection of tumor relapse.

Patients and Methods

Patient Selection and Preoperative Tumor Detection
Patients were selected and included during consultation hours 

in our department. FT was mainly offered to low- and early-inter-
mediate-risk patients (PSA ≤15 ng/mL, Gleason score ≤7a) as rec-
ommended by consensus guidelines [7]. Few patients with higher-
risk profiles were also treated according to their explicit wish. The 
study was performed following the approval of the local research 
Ethics Committee and written patient consent was taken. Patients 
with any previous PC therapy were excluded. 

All imaging examinations were performed with a 3 Tesla MRI 
scanner. The mpMRI protocol consisted of axial, coronal, and 
transversal T2 turbo spin echo sequences, diffusion weighted im-
aging, and axial dynamic contrast-enhanced imaging. MRI data 
sets were evaluated by 2 experienced uroradiologists in consensus 
reading according to the Prostate Imaging – Reporting and Data 
System, version 2 (PI-RADS v2) 2015 [14].

Tumor localization was carried out by preoperative mpMRI of 
the prostate followed by targeted prostate biopsy if any PI-RADS 
3–5 lesion was present (Urostation Touch®, KOELIS, France). Ad-
ditionally, each patient received a systematic 12-core biopsy. 

Before treatment, the following baseline parameters were re-
corded: age, total PSA, prostate volume estimated by transrectal 
ultrasound (TRUS), digital rectal examination, biopsy results, can-
cer localization within the prostate, and correlation with preop-
erative mpMRI findings.

Treatment and Follow-Up
Patients were treated by focal or zonal HIFU therapy using the 

semi-robotic Focal One® device (EDAP TMS, France) between 
November 2015 and May 2018. All treatments were performed in 
right lateral position under general anesthesia to exclude any pa-
tient movement. In a first step, mpMRI data sets with the lesion 
outlined were uploaded to the Focal One® device. TRUS images 
were automatically acquired by a prostate scan. The prostate was 
then contoured (TRUS + mpMRI data sets) to allow a software-
based creation of a 3D model. The following elastic image fusion 
between the 2 imaging modalities allowed localization of the focal 
lesion (region of interest) in the TRUS images. In order to maxi-
mize treatment accuracy, the prostate mpMRI volume underwent 
an elastic 3D deformation to fit the prostate TRUS volume as close 
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as possible (Fig. 1). In a second step, the ablation zone was planned 
including a safety margin of 10 mm around each focal lesion. The 
ablation process was continuously monitored by the surgeon and 
modified/interrupted if necessary. At the end of the procedure, an 
ultrasound-contrast enhancing agent was administered i.v. in or-
der to enable a first gross judgment of the treated area by TRUS. 
Retreatment was applied to areas within the ablation zone that 
were still perfused.

Treatment-related adverse events were recorded according to 
the Clavien-Dindo classification.

A standardized follow-up protocol was used for all patients. 
The first follow-up visit was scheduled 1 month after therapy for 
clinical reevaluation. The initial oncological follow-up visit, in-
cluding PSA monitoring, was scheduled after 3 months. After-
wards, PSA was monitored every 3 months. Repeat mpMRI was 
performed after 6–12 months followed by a targeted biopsy in case 
of any PI-RADS 3–5 lesion. In all cases, a systematic 12-core bi-
opsy and additional cores from the treated area were taken. Only 
patients with control MRI and rebiopsy were included.

Statistical Analysis
For statistical analyses, SPSS, version 24.0 (Chicago, IL, USA), 

was used. Continuous variables are presented as the mean (SD) or 
median (interquartile range [IQR]), and categorical variables are 
presented as absolute numbers and percentages. Normal distribu-
tion was tested by Shapiro-Wilk test. 

Results

A total of 21 patients with complete follow-up data 
were included into the statistical evaluation. Median 
age was 68.0 years, and median preoperative PSA was 
8.3 ng/mL. Suspect digital rectal examination (all cT2a) 
was present in 3 patients (14.3%), and median preop-

erative prostate volume (estimated by TRUS) was 38.0 
mL. Preoperative mpMRI revealed a PI-RADS 3–5 le-
sion in 20 patients, only 1 patient had no suspicious le-
sion. In total, 15 patients presented with a Gleason 
score 3 + 3 = 6 PC, 2 with a Gleason score 3 + 4 = 7a, 
and 4 with a Gleason score 4 + 3 = 7b PC. Taken to-
gether preoperative PSA, clinical T-stage, and Gleason 
score, 12 patients (57.1%) were low risk, 8 (38.1%) were 
intermediate risk, and 1 (4.8%) was high risk (PSA 24 
ng/mL, Gleason score 3 + 4  = 7a) according to the 
d’Amico classification. 

For baseline characteristics, see Table 1. 
15 patients (71.4%) were managed by FT-HIFU of a 

solitary lesion. 6 patients (28.6%) were treated by zonal 
tumor ablation due to unilateral multifocal tumor 
growth. One patient without a PI-RADS 3–5 lesion on 
MRI received zonal ablation according to the tumor lo-
calization by systematic biopsy. Median treatment time 
(IQR) was 55 min (49–78). Median treated prostate vol-
ume (IQR) was 9.2 mL (7.5–10.6) and median treated 
volume ratio (IQR) 0.25 (0.20–0.32), respectively. Treat-
ment data are shown in Table 2. A transurethral catheter 
was placed for 48–72 h depending on the treated pros-
tate volume. No perioperative complications were ob-
served.

At 3 months, 3 grade I and 1 grade IIIb complications 
were recorded. 3 patients experienced acute urinary re-
tention after removal of the transurethral catheter (Cla-
vien-Dindo grade I). One patient had to undergo TUR-P 
during follow-up due to bladder outlet obstruction (Cla-
vien-Dindo grade IIIb). No infectious or rectal complica-

ba

Fig. 1. Biopsy-proven PC (yellow) within the left peripheral zone: planning of FT using mpMRI-TRUS-fusion 
(a), focal HIFU-treatment (b).
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tions (e.g., urethrorectal fistula) were reported. The ma-
jority of patients reported reduced ejaculation volume af-
ter treatment.

For follow-up data see Table 3. The mean follow-up 
period was 11.7 months. After 3 months, a mean PSA de-
crease to approximately 40% in relation to the preopera-
tive PSA was detected and PSA levels remained stable at 
6 and 12 months after therapy. Median PSA nadir was 
2.3 ng/mL at a median time (IQR) of 6.0 months (3.0–
12.0). Biochemical recurrence based on the Phoenix cri-

teria (PSA nadir + 2 ng/mL) was present in 2 patients 
(9.5%), but both patients had a negative control mpMRI 
and negative rebiopsy results.

Overall histologically proven PC relapse was detect-
ed in 8 patients (38.1%) by rebiopsy. One was within the 
treated area (infield) only, 4 were outfield, and 3 pa-
tients showed both in- and outfield relapse. According-
ly, total infield relapse rate was 19.0%. Seven of the 8 
relapses showed a Gleason score 3 + 3 = 6. One (initial-
ly low risk) patient experienced a high-risk tumor re-
currence (Gleason score 4 + 4 = 8). All cancer core 
lengths were < 3 mm.

Control mpMRI was performed in all patients (Fig. 2) 
and showed a PI-RADS 3–5 lesion in 6 cases (28.6%). In-
field relapse was assumed in 1 patient, 4 relapses were as-
sumed outfield, and 1 patient was assumed to have both 
in- and outfield relapses. 

On patient level, postoperative MRI values for sensi-
tivity, specificity, positive and negative predictive values 
were 62.5, 92.3, 83.3, and 80.0%, respectively. MRI missed 
recurrent cancer in 3 patients (overall false-negative rate 
37.5%) with one being clinically significant.

Only one of the 8 recurrences was suspected based on 
PSA progression during follow-up, but this case was not 
a biochemical progress according to the Phoenix criteria. 

Salvage therapy rate was 19% and was performed by 
radical prostatectomy (2 patients) or salvage FT-HIFU (2 
patients). No patient underwent salvage radiotherapy. An 
active surveillance regimen was chosen by 4 patients with 
nonsignificant PC recurrence.

Discussion

FT is an emerging alternative for treatment of localized 
PC, which is also frequently chosen by patients poten-
tially suitable for active surveillance. Among several treat-
ment modalities, HIFU and cryosurgery are described in 
more detail by the current EAU guidelines as only these 
strategies provide a sufficient amount of data for initial 
judgment [6]. In contrast to whole gland HIFU, still lim-
ited data are available for focal HIFU therapy due to its 
recent development. The aim of the present study is to 
share our experiences focusing particularly on the role of 
mpMRI during the early follow-up stages. 

Feasibility and Safety
According to our follow-up results, FT-HIFU is a fea-

sible and functionally safe procedure. Three patients ex-
perienced acute urinary retention, but further surgical in-

Table 1. Baseline characteristics

Number of patients 21
Age, years, median (IQR) 68.0 (62.0–73.0)
PSA/ng/mL, median (IQR) 8.3 (6.2–10.2)
DRE

Suspect (≥ cT2a)
Negative (< cT2a)

3/21 (all pT2a)
18/21

TRUS prostate volume/mL, median (IQR) 38.0 (25.0–58.0)
IPSS, median (IQR) 7 (4–14)
Preoperative MRI

PI-RADS 3–5 lesion present
Without PI-RADS 3–5 findings

20/21
1/21

Number of biopsy cores, median (IQR) 14 (10–16)
Number of positive biopsy cores,

median (IQR) 2 (1–6)
Gleason score

6
7a
7b
8–10

15/21
2/21
4/21
–

D’Amico risk classification
Low risk
Intermediate risk
High risk

12/21
8/21
1/21

IQR, interquartile range; PSA, prostate-specific antigen; TRUS, 
transrectal ultrasound; PI-RADS, Prostate Imaging-Reporting and 
Data System.

Table 2. Treatment data

Treatment strategy, n (%)
Focal
Zonal

15 (71.4)
6 (28.6)

Treatment time, min, median (IQR) 55 (49–78)
No. of HIFU lesions per treatment,

median (IQR) 213 (187–236)
Treated volume, mL, median (IQR) 9.2 (7.5–10.6)
Treated volume ratio: treated volume/

prostate volume, median (IQR) 0.25 (0.20–0.32)

IQR, interquartile range; HIFU, high-intensity focused ultra-
sound.
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tervention by transurethral resection was only necessary 
in 1 patient (4.8%). No other local complications such as 
rectal bleeding, prostates, prolonged hematuria, or fistu-
lae were observed. Similar findings were reported by oth-
er groups [15–18] where the need for transurethral inter-
vention/resection was the only grade IIIb complication 
and occurred in 2–7% of the patients. 

Oncological Results
Overall tumor relapse and infield relapse were present 

in 38% and 19% of the patients. With a Gleason score 3 + 
3 = 6 and a cancer core length < 3 mm, the majority of re-
lapses were clinically nonsignificant as defined in a con-
sensus meeting [19]. Only 1 patient (4.8%) experienced a 

significant recurrence. In the last years, several groups 
published their experiences providing varying and most-
ly limited sample sizes. Wide ranges of overall relapse 
rates (8–77%) and infield relapse rates (0–40%) have been 
reported [15–18, 20–27], and such data are not easy to 
compare as results depend on the treatment strategy (fo-
cal ablation, zonal ablation, multifocal ablation, hemiab-
lation), inclusion criteria, different devices, and on vary-
ing rebiopsy strategies. Some groups, for example, per-
formed only targeted biopsy of the treated area without 
systematic biopsy [15, 21, 23] or only TRUS-guided sys-
tematic biopsy (number of samples varying) without re-
peat MRI and targeted biopsy [16, 22, 24]. In contrast to 
other studies, rebiopsy results (including systematic + 

Table 3. Follow-up data

Follow-up period, months mean (IQR) 11.7 (8–15)
PSA after 3/6/12 months, ng/mL, median 2.80/2.78/2.85
PSA after 3/6/12 months, %, mean 40.4/41.2/38.8
PSA nadir, ng/mL, median (IQR) 2.32 (0.84–3.80)
Time to PSA nadir/months, median (IQR) 6.0 (3.0–12.0)
Biochemical relapse/phoenix criteria 2/21 (both with negative repeat biopsy)
Postoperative MRI

PI-RADS 3–5 lesion present
In-field
Out-field
Both

Without PI-RADS 3–5 findings

6/21 = 28.6%
1
4
1

15/21 = 71.4%
Repeat biopsy results

Positive = relapse
In-field
Out-field
Both

Negative = no relapse

8/21 = 38.1% (csPC 1/21 = 4.8%)
1
4
3

13/21 = 61.9%
Value of MRI regarding repeat biopsy results (based on patient level)

Sensitivity
Specificity
Positive predictive value
Negative predictive value
False negative
False positive
Infield relapse detection rate
Outfield relapse detection rate

5/8 = 62.5%
12/13 = 92.3%

5/6 = 83.3%
12/15 = 80.0%

3/8 = 37.5%
1/13 = 7.7%
3/4* = 75.0%
2/7* = 28.6%

Strategy in case of relapse (n = 8)
Salvage treatment

Radiotherapy
Radical prostatectomy
Salvage FT-HIFU

Active surveillance

4
–
2
2
4

# csPC clinically significant prostate cancer.
* Three patients presented with both in- and outfield relapse.
IQR, interquartile range; IQR, interquartile range; PSA, prostate-specific antigen; PI-RADS, Prostate Imaging – Re-

porting and Data System; MRI, magnetic resonance imaging; FT-HIFU, focal therapy high-intensity focused ultra-
sound.
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targeted cores) were available for all included patients of 
our cohort.

More recently, the first medium-term oncological re-
sults on larger collectives were published and showed 
promising results regarding failure-free/retreatment-free 
survival, metastasis-free survival, cancer-specific, and 
overall survival [26, 27]. In contrast to many other series, 
these studies notably included not only patients at low or 
early intermediate risk but also a higher rate of patients 
with intermediate- and high-risk profiles. Nevertheless, 
the reported relapse rates are comparable to our results. 
Table 4 summarizes important strategies and findings of 
previous series. Our results with the Focal One® device 
are basically within the range of the cited studies and by 
all means not discouraging as the vast majority of relaps-
es were clinically insignificant.

Regarding postoperative PSA development, we ob-
served similar results compared to previous studies [16, 
17]. The PSA level postoperatively declined below 50% 
after 3 months and basically remained stable afterwards. 
Around 10% of our patients showed a biochemical recur-

rence according to the Phoenix criteria (PSA nadir + 2 ng/
mL), but none of them showed a cancer recurrence in re-
biopsy. In contrast, 1 patient with PSA progression not 
fitting the Phoenix criteria had a PC relapse. Obviously, 
the available criteria for whole gland treatment are hard-
ly suitable to define treatment failure and to trigger rebi-
opsy after FT as postinterventional PSA levels depend on 
the amount of remaining prostatic tissue. Accordingly, 
this implicates a more important role of mpMRI during 
follow-up. 

Role of MRI and Clinical Implications
The tumor ablation by HIFU causes necrosis and fi-

brotic changes within the prostate, which can be visual-
ized by MRI. Previous studies described that immedi-
ately after HIFU ablation, the ablation zone can be de-
picted on contrast-enhanced images as a devascularized 
zone surrounded by a rim of enhancement due to in-
flammation. After some months, the necrotic tissue gets 
replaced by fibrosis, and the described changes gradu-
ally disappear with loss of rim enhancement and shrink-

c

d e f

ba

Fig. 2. Preinterventional MRI of a 72-year-old patient showing 
left-sided PI-RADS 4 lesion with indistinct hypointensity in T2-
weighted images (a) with hyperintensity in diffusion-weighted im-
aging (b) and correlating hypointensity in acquired-diffusion-co-
efficient map (c). Postinterventional MRI showed shrinking of the 

treated area with a small cystic defect with hyperintensity in T2-
weighted imaging (d). There were no hyperintensities in postint-
erventional diffusion-weighted imaging (e). Postinterventional 
contrast-enhanced imaging showed well-demarcated ablation de-
fect with surrounding hyperemia (f).
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age of the ablation zone. At this stage, imaging tech-
niques such as dynamic contrast enhanced may be able 
to distinguish residual tumor or relapse from regular 
post-HIFU effects [28–30]. Thus, post-HIFU mpMRI 
combined with targeted biopsies must be seen as a prom-
ising supplemental follow-up modality compared to 
solely PSA-triggered follow-up and “blind” control bi-
opsies. By correlating the imaging findings with the con-
trol biopsy results, we aimed to get further insights into 
this issue. 

Our data revealed a high false-negative rate of 37.5% 
for overall relapse and, moreover, the only clinically sig-
nificant relapse was missed by post-HIFU mpMRI. As 
most of the observed relapses were Gleason 3 + 3 = 6 
cancers, this is in line with the well-known fact that 
mpMRI only detects a limited amount of clinically in-
significant cancers [31]. On the other hand, it is known 
that only about 10% of clinically significant cancers are 
missed by mpMRI of the prostate [32], but our limited 
sample size with only one significant relapse can under-
standably not reproduce these data of large collectives. 
While sensitivity for overall relapse detection in our 
study was low (62.5%), the performance at infield re-
lapse detection (sensitivity 75%) was somewhat higher 
suggesting a potentially more valuable role for MRI in 
this context. Previously, only few studies reported de-
tails on control MRI results and the correlation to the 
rebiopsy results. Ganzer et al. [18] observed false-nega-
tive MRI results in 29.4% of the cases after hemiablation 
of the prostate, which is consistent with our findings, 
and sensitivity for clinically significant relapse was 25%. 
Moreover, they found an only 40% PPV of MRI for 

overall cancer relapse compared to the 83.3% in our 
study [18]. This might be based on varying definitions 
for positive mpMRI results as in their study only PI-
RADS 4 or 5 lesions were defined as suspicious. More 
recently, von Hardenberg et al. [25] reported a poor 
MRI performance after focal/zonal therapy. Here, a pos-
itive control MRI (PI-RADS 5 lesion) was present in 
only one of 23 cases with a sensitivity for clinically sig-
nificant recurrence of 25% [25]. A comprehensive anal-
ysis concerning the value of postoperative MRI and PSA 
for relapse detection was performed by Dickinson et al. 
[33] They reported a significantly superior performance 
of mpMRI (performed at 6 months after therapy) in de-
tecting clinically significant cancer relapse compared to 
PSA nadir and 6-months PSA. In particular, mpMRI 
showed a high negative predictive value of over 95%, 
while positive predictive value was low [33]. While pro-
viding important conclusions for potential follow-up 
strategies, no subgroup analyses separating in- and out-
field relapses were provided. 

We believe that further reports on postoperative 
mpMRI performances are desirable in order to optimize 
follow-up regimens and patient counseling. These 
should include significant and insignificant relapse de-
tection as well as the region of disease recurrence. As 
suggested by our data, mpMRI might have a potentially 
valuable role for infield relapse detection. In contrast, 
the weaker MRI performance for outfield relapse detec-
tion underlines the need for additional systematic con-
trol biopsy during follow-up irrespective of MRI results.

It has to be kept in mind that still many patients choose 
FT in low-risk cases when active surveillance could be ap-

Table 4. Comparison of oncological outcomes after FT-HIFU from selected series

Author Device Strategy Patients
included, n

Patients
with
rebiopsy, n

Repeat
biopsy
regimen

Any
relapse,
%

Infield
relapse,
%

csPC relapse
any location, %

Follow-up,
months, 
mean/median

Our series Focal One® Focal 21 21 SB + TB 38 19 5 12
Von Hardenberg et al. [25], 2018 Focal One® Focal 24 20 SB + TB 50 40 5–25* 18
Ahmed et al. [15], 2015 Sonablate® Focal 56 52 TB 42 35 19 12
Ahmed et al. [23], 2012 Sonablate® Focal 41 39 TB 23 23 8 12
Stabile et al. [26], 2019 Sonablate® Hemiablation/focal/ 1,032 424 SB or TB 77 NR 25 36
Guillaumier et al. [27], 2018 Sonablate® Hemiablation/focal/ 625 222 SB or TB 25 18 NR 56
Ganzer et al. [18] Focal One®/

Ablatherm®
Hemiablation 54 49 SB + TB 61 27 10 17

Rischmann et al. [17], 2017 Ablatherm® Hemiablation 111 101 SB + TB 33 14 12 30
Feijoo et al. [16], 2016 Ablatherm® Hemiablation 71 67 SB 25 16 NR 12
Van Velthoven et al. [24], 2014 Ablatherm® Hemiablation 31 5# SB 11# NR NR 38

* Depending on definition of clinically significant. 
# Only patients with PSA progression received repeat biopsy.
FT-HIFU, focal therapy high-intensity focused ultrasound; csPC, clinically significant prostate cancer; SB, systematic biopsy; TB, targeted biopsy; NR, not reported. 
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plied. For these patients, even insignificant relapse may 
be relevant from a psychological point of view and may 
therefore influence further strategies.

Taken together our findings and those of previous 
studies, we propose that a reasonable follow-up regimen 
should comprise regular PSA testing (e.g., every 3months) 
and repeat mpMRI schedule at 6–12 months after treat-
ment followed by control biopsy. We think that rebiopsy 
should still include both the treated area and systematic 
biopsy of the untreated prostate areas irrespective of a 
negative control MRI. Despite the fact that the majority 
of relapses in our collective were not significant, we think 
that the long-term follow-up regimen and patient coun-
seling might turn out easier. 

Limitations
Like some previous reports to this topic, our study also 

provides data of a limited number of patients with a limited 
follow-up period and only one clinically significant re-
lapse. Nevertheless, it is essential to share all available re-
sults to gain further insights into the safety and efficacy of 
FT-HIFU as well as the value of mpMRI during follow-up.

Moreover, we do not provide detailed functional data 
as this was beyond the scope of this study. Despite being 
a noninvasive treatment alternative, FT-HIFU might 
possibly have long-term side effects, which are similar to 
those reported for whole gland ablation. These may in-
clude bladder outlet obstruction, rectourethral fistula, 
stress urinary incontinence, and erectile dysfunction 
[12]. Although long-term data are still lacking, it is tempt-
ing to speculate that side effects might be less frequent or 
intense after FT because of the lower volume of ablated 
tissue. Published functional mid-term data strengthen 
this assumption [27].

Conclusion

MRI might have the ability to play a valuable role dur-
ing follow-up after focal HIFU therapy, particularly in 
terms of infield relapse detection and optimal timing of 
rebiopsy. Irrespective of postoperative MRI results, the 
repeat biopsy regimen should incorporate systematic bi-
opsy including cores of the treated and untreated prostate 
areas.
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