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Optimal management of clinically significant local-
ized prostate cancer centres on the achievement 
of the prostate cancer “trifecta” : (1) cure of malig-

nancy; (2) preservation of erectile function; and (3) main-
tenance of voiding function and continence.1 Although in 
use since the mid-1990s, high-intensity focused ultrasound 
(HIFU) as an ablative source to treat prostate cancer has 
not been clearly demonstrated to be advantageous in any 
of these parameters compared to already established ther-
apies, including surgical (radical prostatectomy) and radia-
tion (brachytherapy) options. Interestingly, the lack of robust 
clinical evidence showing a benefit, or even equivalence, 
of HIFU in comparison to standard therapies is the primary 
reason why the European Association of Urology,2 the 
American Urologic Association,3 National Comprehensive 
Cancer Network,4 the UK National Health Service based 
National Institute for Health and Clinical Excellence Prostate 
Cancer guidelines5 and the US Federal Drug Administration 
do not currently recommend HIFU as a standard option 
for the initial management of clinically localized prostate 
cancer.

Recently four different systematic reviews assessing 
the role of HIFU in prostate cancer have been published.6-10

As emphasized in these reviews, the level of evidence assess-
ing efficacy outcomes of HIFU is “very low” with “serious 
limitations” in data analysis.6-10 Efficacy analyses are lim-
ited since all published studies to date are observational 
series; there are no phase II or III clinical trials that have 
been published comparing HIFU with radical prostatectomy, 
radiotherapy (either brachytherapy or external beam) or 
active surveillance. Hence, there is no evidence to show 
that HIFU improves or provides equivalent oncologic out-
comes, whether in reference to progression-free survival, 
biochemical-free survival or overall survival. Accordingly, 
there is a lack of evidence to demonstrate that HIFU offers 

an improved side effect profile compared to surgery or radia-
tion. Unfortunately, most HIFU series have short follow-
up, and although over 20 observational series have been 
reported, most have been performed by a small number of 
different study groups suggesting the possibility of publica-
tion bias.9

Several study confounders also limit the usefulness of 
HIFU literature making efficacy analyses and side effect 
profile comparisons between HIFU and other modalities 
challenging. Studies have used two different HIFU tech-
nologies (Sonoblate, Focus Surgery Inc., Indianapolis, IN 
and Ablatherm, EDAP TMS SA, Vaulx-enVelin, France) that 
have different methodologies, treatment protocols and inclu-
sion/exclusion criteria.9 Although retreatment rates have 
been reported in HIFU series ranging from 7.7% to 43%, 
these traditionally have not been defined in HIFU literature 
as “treatment failures.”11 This exclusion complicates any 
attempt to compare endpoints, such as biochemical failure 
and progression-free survival, with other modalities that trad-
itionally includes retreatment of any form as a treatment fail-
ure. In fact, there is little evidence to define the indications 
or contraindications of retreatment and sparse data revealing 
the safe limits of retreatments. Making endpoint comparison 
between modalities even more difficult is the heterogeneous 
definition of biochemical failure within the HIFU literature, 
with some series using radiation-validated prostate-specific 
antigen failure criteria (Phoenix and ASTRO criteria) and 
others reporting criteria specifically developed, but not yet 
validated, for HIFU (Stuttgart definition).12-14

Until a validated definition of biochemical failure is 
defined, HIFU treated patients must be followed with post-
treatment transrectal ultrasound-guided prostate biopsy.15

Results from HIFU series reveal post-treatment positive biop-
sy rates that range from 4.9% to 65%.6-10 Even more worri-
some is the growing trend of apical sparing HIFU treatments 
to reduce damage to the external sphincter.15-18 Recently, 
reports by Boutier and colleagues analyzing the location of 
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tumours in HIFU-treatment failures showed that apical-spar-
ing techniques may be associated with higher rates of apical 
failure.15 Routine post-treatment biopsy in 99 consecutive 
patients found malignancy in 36%, with 60% of tumours 
found in the apex. In addition, 21% of patients developed 
tumours in locations that were negative pre-treatment, rais-
ing concerns for any type of prostate-sparing treatments 
using pre-treatment biopsy to guide template determination.

These positive biopsy rates show that a considerable 
number of patients will continue to harbour malignancy 
within their prostates; however, the impact of HIFU on the 
efficacy and safety of secondary salvage treatment is unclear. 
The detrimental effects of HIFU on further treatment were 
revealed in the only report of post-HIFU salvage prostatec-
tomy by Lawrentshuk and colleagues, in which 15 men, 
initially with T1C-low and intermediate risk (9 with GS 3, 
6 with GS 7) prostate cancer, were treated with non-nerve 
sparing salvage prostatectomy for HIFU failure.19 Analysis 
of prostatectomy specimens reveals that 27% had posi-
tive margins, 67% had extracapsular extension, and 53% 
had pathologic upgrading compared to pre-HIFU biopsy.19

Within this group, two patients had biochemical failure 
within 12 months of surgery requiring androgen depriva-
tion therapy. Currently, there are no long-term published 
data from salvage external-beam series, but there are many 
reports that show that the combination of radiation and HIFU 
has a significant impact on erectile function and contin-
ence.20,21 For example, the largest series assessing salvage 
radiation therapy post-HIFU shows that erectile dysfunction 
increased from 14% pre-HIFU, to 51.9% post-HIFU, fol-
lowed by 82.3% post-salvage radiotherapy; this suggests the 
additive detrimental effects on erectile function.20 Obviously, 
further search is required to assess the efficacy and safety in 
the treatment of HIFU failures, in which a significant number 
of patients may harbour clinically significant cancers. In 
addition, patients should not receive HIFU assuming that this 
“non-invasive” treatment can be treated easily with surgery 
or radiation if the treatment fails.

Finally, there is no clear evidence that HIFU treatment 
provides improved quality of life or improves long-term mor-
bidity compared to either surgery or radiation. Yet, HIFU 
treatment centres statements such as “[t]reatment by HIFU, 
however, results in less side effects including incontinence 
and impotence…”22 and “HIFU using the Sonablate 500 
carries little risk of side effects like impotence and incontin-
ence.”23 Unfortunately, HIFU is not free of short- and long-
term side effects. Large systematic reviews reveal that side 
effects include urinary retention (1%-8.8%), erectile dysfunc-
tion (20%-77%) and urinary incontinence (10%-49.7%).6-10

Other reported complications include urethra-rectal fistu-
lae (0-5.6%), urethral stenosis (1%-17%), urethral stricture 
(1.8%-24%) and chronic perineal pain (0.9%-13.4%).6-10

Patients deserve efficacious oncologic treatments that pro-
vide minimal impact in quality of life, as well as providing 
minimal morbidity. However, there is no clear evidence that 
HIFU provides equivalent oncologic outcomes or improves 
long-term side effect profile when compared to surgery or 
brachytherapy. High-intensity focused ultrasound treatment 
must be evaluated more thoroughly to ensure that cancer 
outcomes and long-term quality of life are not compromised. 
Thus, HIFU should remain a treatment that is used in the con-
text of a clinical trial and should not be considered a standard 
treatment option for men with localized prostate cancer.
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