Medicine

ISystematic Review and Meta-Analysis @ e,

The primary treatment of prostate cancer with
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Abstract N
Background: \We systematically evaluated the evidences on oncological and functional outcomes of high-intensity focused |
ultrasound (HIFU) as the primary treatment for localized prostate cancer (PCa).

Methods: A systematic review was used Medline, Embase, and the Cochrane Library from the inception of each database. The
review analyzed the oncological and functional outcomes of HIFU in the treatment of PCa. The RevMan 5.3 software was used for
quantity analysis incidence of complications.

Results: Twenty-seven articles were included for analysis with a total of 7393 patients. Eighteen studies investigated the whole-
gland HIFU, and the duration of follow-up ranged from 2 to 168 months. After whole-gland HIFU, the mean prostate-specific antigen
(PSA) nadir was found to be 0.4 to 1.95ng/mL and the mean time to PSA nadir was 2.4 to 5.4 months. The rate of positive biopsy
after HIFU was 4.5% to 91.1%. Meta-analysis revealed the incidences of urinary incontinence, impotence, urinary obstruction,
retention, and infection was 10%, 44%, 15%, 11%, 7%, respectively. Nine studies investigated partial-gland HIFU, and the duration
of follow-up was 1to 131 months. After partial-gland HIFU, the mean PSA nadir was 1.9to 2.7 ng/mL and the mean time to PSA nadir 5.7
to 7.3 months. The rate of positive biopsy after HIFU in the treatment area was 14% to 37.5%. Meta-analysis revealed the incidences of
urinary incontinence, impotence, urinary obstruction, retention, and infection was 2%, 21%, 2%, 9%, 11%, respectively.

Conclusions: Early evidence suggested the partial-gland HIFU was safer than whole-gland HIFU, and they had similar oncological
outcomes. More prospective randomized controlled trials of whole-gland and partial-gland HIFU for PCa was needed.

Abbreviations: ADT = androgen-deprivation therapy, AUR = acute urinary retention, BCR = biochemical recurrence, BDFS =
biochemical disease-free survival, BOO = bladder outlet obstruction, DFS = disease-free survival, HIFU = high-intensity focused
ultrasound, mpMRI = multiparametric magnetic resonance imaging, OS = overall survival, PCa = prostate cancer, PSA = prostate-
specific antigen, RALP = robot-assisted laparoscopic prostatectomy, RCT = randomized controlled trial, TURP = transurethral
resection of prostate.
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1. Introduction intraoperative bleeding, or intraoperative/radiation injury to
The incidence of prostate cancer (PCa) is currently the second  surrounding tissues, and poor repeatability of results. Therefore,
highest of all male malignant tumors.""! At the present, standard ~ novel methods for the treatment of PCa have been developed.
treatments for PCa include radical prostatectomy and radiother- ~ High-intensity focused ultrasound (HIFU) is considered to be
apy, but there are some limitations, such as the possibility of =~ promising, due to:

Editor: Chao Mao.
YH and PT contributed equally to this work.

This work was supported by 1.3.5 project for disciplines of excellence, West China Hospital, Sichuan University (ZYGD18011), the National key research and
development program of China (Grant No. SQ2017YFSF090096), the National Natural Science Foundation of China (Grant No. 81370855, 81702536, 81770756),
Programs from Science and Technology Department of Sichuan Province (Grant No. 2018HHO0153).

The authors declare that they have no confiict of interest.
The datasets generated during and/or analyzed during the current study are available from the corresponding author on reasonable request.

4@ Department of Urology, Institute of Urology, West China Hospital, Sichuan University, Chengau, ° Department of Urology, Suining Central Hospital, Suining, ° State
Key Laboratory of Ultrasound in Medicine and Engineering, College of Biomedical Engineering, Chongqging Medical University, Chongqing, China.

*Correspondence: Qiang Wei, Department of Urology, West China Hospital, Sichuan University, No. 37, Guoxue Road, Chengdu, Sichuan 610041, PR China
(e-mail: weiqiang933@126.com).

Copyright © 2020 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBY-NC), where it is permissible to
download, share, remix, transform, and buildup the work provided it is properly cited. The work cannot be used commercially without permission from the journal.

How to cite this article: He Y, Tan P, He M, Hu L, Ai J, Yang L, Wei Q. The primary treatment of prostate cancer with high-intensity focused ultrasound: a systematic
review and meta-analysis. Medicine 2020;,99:41(22610).

Received: 23 April 2020 / Received in final form: 9 August 2020 / Accepted: 4 September 2020
http://dx.doi.org/10.1097/MD.0000000000022610


mailto:weiqiang933@126.com
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000022610

He et al. Medicine (2020) 99:41

(1) it can be monitored in real time during surgery by ultrasound;

(2) it can be used to evaluate the border of necrosis immediately
postoperatively through contrast-enhanced ultrasound;

(3) it can be performed repeatedly if necessary;

(4) It is almost noninvasive.!?!

The goal of HIFU is to heat malignant tissues above 65°C,
resulting in the destruction of these tissues through coagulative
necrosis. The HIFU has been used for PCa treatment in many
centers around the world for more than 20 years. However, the
current guidelines do not regard HIFU as the first-line treatment
for PCa, and the benefits of whole- versus partial-gland ablation,
transurethral resection of prostate (TURP), and androgen-
deprivation therapy (ADT) before HIFU remain unclear.
Therefore, this study performed a systematic review to evaluate
the oncologic and functional outcomes of whole-gland or partial-
gland HIFU ablation for the primary treatment of PCa.

2. Methods
2.1. Scoping

Ethical approval and informed consent were not necessary
because of the nature of the design of this study. The research
question was formulated as follows: “what are the efficacy and
side effects of HIFU in the primary treatment of localized PCa?”
Table 1 illustrates the PICOS (population, intervention, compar-
ison, outcomes, study design) format.

2.2. Search strategy

We performed a systematic review in accordance with PRISMA
guidelines. Terms including “Prostate Cancer,” “High-Intensity
Focused Ultrasound,” “Prostate Neoplasms,” “Prostatic Cancer,”
and “Prostatic Neoplasms” were used to systematic search
PubMed, Embase, and the Cochrane Library date to December
20, 2019.
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PICOS (population, intervention, comparison, outcomes, study
design) format.

Research
question Description
Population Included: men with PCa
Excluded: men with recurrent PCa
Intervention Included: HIFU in primary therapy
Excluded: HIFU in salvage therapy
Comparison Included: whole-gland/partial-gland HIFU
Excluded: other treatment options
Outcomes Included: oncological and functional outcomes

Excluded: Imaging results

Included: randomized controlled trial (RCT), case series,
prospective studies, retrospective series
Excluded: reviews, conference or poster presentation,
editorial commentaries

Study design

2.3. Study selection

Results were limited to studies published in English. After search
were carried out, 2 researchers (YH and MJH) screened the titles
and abstracts independently to identify potentially relevant
articles. In the case of a disagreement, a third senior researcher
(PT) arbitrated. During quality review, studies were excluded if
they included overlapping patient cohorts, or included <50
participants (Fig. 1).

2.4. Data analysis

For baseline demographics, the denominator was the total
number of patients who received HIFU therapy. When reporting
positive biopsies following treatment, the denominator was the
number of men who underwent biopsy. With regards to the rates
of impotency and incontinence after HIFU, the denominator was

Articles through search: 545

Y

Screen all titles

and abstracts

h 4

Unrelated: 132
Review articles/editorial: 165

Other animals: 23

Non-English language: 64

Full text articles evaluated: 161

A4

Overlapping patient sets: 87

No independent date (compared with
other treatment methods): 19

salvage treatment: 28

Final review: 27
whole gland HIFU: 18

partial gland HIFU: 9

Figure 1. PRISMA flowchart of study selection with excluding reasons.
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the number of men with normal baseline function before prostate
ablation. Studies were not included if the data was 0 in the meta-
analysis with noncomparative binary data.

Incidence of complications after HIFU was analyzed with
tests. P-value <.05 was accepted as statistically significant.

Urinary obstruction included bladder outlet obstruction
(BOO) and urethral strictures. Biochemical recurrence (BCR)
was defined according to the Stuttgart definition (a rise of >1.2
ng/mL above the nadir prostate-specific antigen [PSA]),
Phoenix definition (a rise >2ng/mL above the nadir PSA), or
the Horwitz definition (2 consecutive increases of at least 0.5
ng/mL, backdated). Treatment failure was defined as BCR,
positive biopsy post-ablation, or requirement for salvage
treatment.

3. Results
3.1. Whole-gland HIFU

Eighteen studies were identified and a total of 5695 patients
treated from 43.6 to 88 years old were reported (Table 2).52°!
The majority of patients had stage T1-T3 disease; 10 studies
included cases with T3. The mean or median pre-HIFU PSA was 5
to 10 ng/mL. More than 70% of the patients were diagnosed with
low- or intermediate- risk disease. The duration of follow-up was
2 to 168 months. In most studies, repeat biopsy was performed at
3 to 6 months after HIFU treatment or due to PSA
elevation.[35>7-810-1416.17.191 Ope study performed biopsies at
6 to 12 months after treatment,*! and another study did biopsy at
6 weeks after treatment.!”!

3.1.1. Oncological outcomes. After HIFU treatment, the nadir
PSA and the time to PSA nadir were shown in Table 3. The 5-year
overall survival (OS) rate had been reported to be 100%™ and
90%!* by 2 studies, and the 8-year OS rate was reportedly 83%
from 1 study,™ 2 studies reported that the 10-year OS rate was
80%!" and 88.6%,2"! respectively. The PCa-specific 5-year and
8-year survival rates have been reported to be 100% from 2 case
series™ ! and 98%.1" The metastasis-free survival rate was
found to be 98.4% at § years in 1 study,!'!! and ranged from
78.1% to 96% for >5 years from 3 case series.["%13!
According to Phoenix definition the biochemical disease-free
survival (BDFS) rate ranged from 77% to 88% at 5 years from 4
series,[»*81¢] while 4 other case series report this rate to be
48.1% to 75% for >5 years.*”%13] When stratified by risk
category in 9 reports, lower the BDFS was found to be associated
with higher risk.[*8-11=1%1718] However, Blana et al'*! reported
that the 5- and 7-year BDFS rates were 77% and 69% with no
statistical difference between low- and intermediate-risk patients.
The 7- and 10-year disease-free survival (DFS) rates have been
reported to be 59%,* and 48.8%,2%! respectively. The DFS rate
was found to be significantly different between low- and
intermediate-risk patients.I*! The rate of positive biopsy after
HIFU treatment ranged from 4.5% to 91.1%.1375:7:8,10-14.16-20]

3.1.2. Functional outcomes and complications. At 3 months
after HIFU, the prevalence of Grade I, II, and III urinary
incontinence was 0.7% to 18.7%, 0.7% to 40.5%, and 0% to
1.2%, respectively. The incidence of impotence was 30.7% to
65.6% 405131718201 The rates of urinary incontinence and
impotency were found to be 10% (95% confidence interval [CI]
0.06-0.14, P<.00001) and 44% (95% CI 0.35-0.52, P
<.00001) in the meta-analysis (Table 3 and Fig. 2).
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The incidences of BOO and urethral strictures have been
reported to be 0.8% to 35.1%!"122% and 3.6% to 19.7%,*~
7-10,13,19,201 respectively; the incidence of urinary obstruction has
been reported as 13.6%,114.5%,1'7115.9%"®! from 3 different
studies. The rates of urinary retention and infection were 7.6 % to
25%5718191 and 3.9% to 13.8%,1%71%171 respectively. The
rectourethral fistula rate ranged from 0% to 1.2% in the included
studies.[>7810:13:19.201 Ganger et al'® reported that all cases with
rectourethral fistula were underwent repeated HIFU. Meta-
analysis revealed that the incidence of urinary obstruction,
retention, and infection were 15% (95% CI 0.10-0.20, P
<.00001), 11% (95% CI 0.07-0.16, P<.00001), and 7%
(95% C10.03-0.12, P <.00001), respectively (Table 3 and Fig. 2).

3.2. Partial-gland HIFU

Nine case series reporting on a total of 1698 patients from 45 to
81 years old were identified (Table 4).2'72° Most patients were
stage T1 or T2 PCa, only 2 studies included patients with stage T3
PCa.l?5-281 All of the pre-HIFU mean/median PSA levels were <8
ng/mL. Only 1 study included high-risk patients (representing
22% of the study population).”*! TURP was only performed in
patients at risk of urinary retention or to prevent early acute
urinary retention (AUR).*1** The duration of follow-up ranging
from 1 to 131 months. Among the studies, systematic biopsy plus
targeted biopsy with fusion magnetic resonance imaging (MRI)
are reported./*1*22*27I There was only 1 study in which patients
underwent a single ultrasound-guided puncture, with range
number of cores being 20 to 69.3! In most studies, patients
underwent repeat biopsy 12 months after HIFU treatment or due
to PSA elevation,'*'**72*° while another study performed
biopsy at 6 months after treatment./?®!

3.2.1. Oncological outcomes. After HIFU treatment, the nadir
PSA and the time to PSA nadir were shown in Table 3. The
median time to PSA nadir was reportedly 3 months.”?*! The
maximum decrease in PSA from baseline at 6 months after
treatment was 65.7% in the included studies.”*! The OS rate was
reported in 3 studies: the 1-, 2-, 5-, and 8-year survival rates were
99%, 99%, 97%, and 97%,*%! respectively, while at follow-up
was 96.3%,1%°! at § years was 87%.12”! The PCa-specific survival
rates were 100% at 5 years'?”! and follow-up'**! in 2 case series.
The metastasis-free survival rate was 93% at 5 years from 1
study.[*!

When defined according to the Phoenix definition, the BDFS
was reported to be 90.3%,>%1 45% when defined according to
the Stuttgart definition, and 58% according to the Phoenix
definition.?*! The BDFS rate was reported to be significantly
lower for patients categorized as intermediate-risk compared
with low-risk.*”! After HIFU treatment, re-biopsies were carried
out in the case of PSA rise or suspected lesions from MRI findings.
The rate of positive re-biopsy was 19.6% to 70.1%,2%*3-27-2]

and wi e positive rate in the treatment area bein o to
d with the posit t the treatment being 14% t
37.59, [22.2427,29)

3.2.2. Functional outcomes and complications. At 3 months
after HIFU, the incidence of urinary incontinence was reported to
be 0% to 6%,*>27>*) and Mortezavi et al'*®! and Feijoo et al**!
reported rates of 0%. The incidence of impotence was reportedly
14% to 47.6%.123725:272%1 Meta-analysis revealed the incidences
of urinary incontinence and impotence were 2% (95% CI 0.01-
0.03, P=.004) and 21% (95% CI 0.14-0.29, P<.00001)
(shown in Table 3 and Fig. 3).
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Table 2
(continued).

TURP

ADT
prior
HIFU

ADT within

prior or
combined
with HIFU

NR

More than 1
HIFU session

Patients,

Study

Follow-up
Mean (SD, range) 24 (12.4, 3-65)

PSA (ng/mL)
Median (IQR) 7.8 (6.2—

Risk classification

Age of patients

design no.

Country

Author

Mean (SD, range) 1.2

Low, intermediate, high

Mean (SD, range) 67.7

260 vs

Japan Retrospective,

Sumitomo et al"” 2008

(0.46, 1-4) vs 1.23
(0.48, 1-3), Median

vs 22.9 (11.9, 2-61) mo,

mo

6

risk of D' Amico:

(7.2, 45-88)

270

7 centers

HIFU only vs HIFU
with NADT

(1QR) 1 (1=1) vs 1 (1=1)

Median (IQR) 22 (15-30) vs 21

(14-29.8) mo

9.1 (4.4, 2.3-29.4)
vs 11.6 (6.2, 2.8-

29.5)
Median (QR) 8.7 (5.9—

Mean (SD, range)

93, 102, 65 vs 70,

113, 87

Median (QR)68.0 (63-73)

Vs 68.2 (6.7, 52-85),
Vs 69.0 (64-73)

NR

mo

Median (QR): 61.1 (37.2-81.0)

40.5%

88.9%

Low, intermediate,

median (QR) 71 (66-76)

126

Japan Retrospective,

Sung et all'® 2012

15.1)

high-risk of NCCN:
15.1%, 51.6%,

33.3%
Low, intermediate, high

single center

Mean 1.47 sessions,

Mean 407.3 days, range 0-1541 d

NR

NR

Mean (SD)10.9 (8.7)

Mean (SD) 69.3 (7.1) Median

402

Prospective,

6 European

Thiiroff et al"® 2003

1 session: 62.4%,
2 sessions: 27.9%

Mean (SD) 1.3 (0.5)

risk: 28.4%, 48.0%,

23.6% A
Low, intermediate, high

(QR) 70 (65-75)

6 centers

sites

Median (range) 78 (6—163) mo

58.8%

14.9%

Median (range) 8.57

Median (QR) 68 (46-88)

918

Japan Retrospective

Uchida et al®® 2015

(1.36-29.8)

risk of D’ Amico:
25.6%, 44.1%,
30.3%.

T2¢ or PSA >20 ng/mL or Gleason score >8.

7; High risk=

T2b or 10 <PSA > 20 ng/mL or Gleason score=

stage T1-2a and PSA <10 ng/mL and Gleason score <6; Intermediate risk=

A: Low risk

NCCN = National Comprehensive Cancer Network, NR = not recorded, PSA = prostate-specific antigen.

www.md-journal.com

PSA nadir, OS, and meta-analysis of complications after HIFU.

Whole-gland Partial-gland
ltems HIFU HIFU P-value
Minimum/maximum median ~ 0.03('"/0.95 1" 0.9112%4 208
nadir PSA (ng/mL)
Minimum/maximum mean 0.46/1.95 116! Whole-gland HIFU
nadir PSA (ng/mL)
Minimum/maximum median 1.87/3.7 19 NR
time to PSA nadir (mo)
Minimum/maximum mean 2.4018)/5 4 119 5.7%77 322
time to PSA nadir (mo)
overall survival (0S)
5yr 90%,“1 100% " 87%,12% 979 128
8-yr 839 “ 979% (8
Incidences of Incontinence 10% 2% P<.001
(%)
Incidences of Impotence 44% 21% P<.001
(%)
Incidences of Urinary 15% 2% P<.001
obstruction (%)
Incidences of Urinary 11% 9% P=.945
retention (%)
Incidences of Urinary 7% 1% P=.001

infection (%)

HIFU = high-intensity focused ultrasound, NR = not recorded, PSA = prostate-specific antigen.

Only 1 study reported the incidence of urethrorectal fistula to
be 2.6%.1*! The incidence of urethral structures was reportedly
0.9% to 4%,2**272%1 and the rates of AUR and urinary
infection were reported as 4.5% to 13.1%2*72***°! and 5.6%
to 17.6%,123*4272%1 respectively. Meta-analysis revealed the
incidences of urinary obstruction, retention, and infection to be
2% (95% CI 0.00-0.034, P=.01), 9% (95% CI 0.00-0.12,
P<.00001), and 11% (95% CI 0.05-0.17, P=.00007),
respectively (Table 3 and Fig. 3).

4. Discussion

Data from RALP (robot-assisted laparoscopic prostatectomy)
case series estimates the BCR-free survival rate to be 86.6% at §
years after RALP.1*”) The BDFS rate ranges from 77% to 88% at
5 years after whole-gland HIFU in 4 case series.[**%1¢! Although
the overall and metastasis-free survival rates are not significantly
different, the 5-year salvage-treatment free survival rate has been
reported to be higher among patients undergoing HIFU
compared with radical prostatectomy (P <.01).B" In another
matched-pair analysis, HIFU hemi-ablation was comparable to
RALP in terms of controlling localized, unilateral PCa, with no
significant differences in the need for salvage therapies.**! While
whole-gland HIFU offers comparable long-term efficacy for low-
risk patients, the cancer control is thought to be insufficient for
high-risk patients.”**! Therefore, there is a need for more
prospective comparative studies, especially involving different
risk subgroups in order to definitively evaluate the efficacy of
HIFU treatment.

Our meta-analysis revealed the incidence of urinary inconti-
nence and impotency after whole-gland HIFU (Table 3) to be
lower than that of a recent prospective, controlled, non-
randomized controlled trial (RCT) of patients in fourteen centers
using RALP or retropubic prostatectomy (the rate of incontinence
after RALP and retropubic radical prostatectomy to be 21.3%
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Incontinence

Blana et al, 2008 0057 0019594 78% 006002010 -

Bolton et al, 2015 0139 0034087 67% 014007021 -

Chiang et al, 2016 0025 0014252 81% 0031000005 -

Crouzet et al, 2014 0237 0013434 81%  024(021,026 -

Ganzer et al, 2013 0179 0016527 70% 018015021 -

Hatiboglu et al, 2017 0171 0032896 68%  017(0.11,0.24) -

Inoue et al, 2011 0007 0007123 83%  001(0.01,002

Maestroni et al, 2012 0095 0034086 67% 010003018 —_—

Mearini, et al, 2015 0117 0025253 74%  012[007,017) e

Sumitomo et al,2008 0017 0005615 84%  002[001,003 r

Sung et al, 2012 0063 0021645 76%  006(002,011] o=

Thiroff et al, 2003 0155 001805 79% 015012019 -

Uchida et al, 2015 0028 000544491 84% 003002004 i

Total (95% CI) 100.0% 0.0 [0.06, 0.14) *

Heterogeneily Tau®= 0.00, Ch*= 40581, df= 12 (P « 0.00001), = 97% L T 1 n
Testfor overall efiect Z= 4.99 (P < 0.00001) Favours [experimental] Favours [control]
Impotence

Ganzer et al, 2013 035 003669 149%  035(028,042) oy
Hatiboglu et al, 2017 0455 004955 136% 046 (036,055 S
Maestroni et al, 2012 025 0108253 80%  025(0.04,048) e
Mearini, et al, 2015 056 0099277 87%  056(0.37,075) ———
Sumitomo et al, 2008 0307 0032453 153%  0.31[024,037) -
Sung et al, 2012 0837 0063141 122%  0.64[0.51,0.76] —
Thiiroff et al, 2003 0432 0055039 131%  043[0.32,054] —
Uchida et al, 2015 0508 D044189 142%  0.51[042,059) =
Total (95% CI) 100.0%  0.44[0.35,0.52] <>
Heterogeneity Tau"= 0,01, Chi"= 36.02,df= 7 (P < 0.00001), "= 81% = 7 Y =y

Testfor overall effect Z= 1038 (P < 0.00001)

Urinary retention

Bolton et al, 2015
Crouzetetal, 2014
Maestroni el al, 2012
Sung etal, 2012
Tharoff et al, 2003

Total (95% CI)

Heterogeneity. Tau™= 0.00, Chi*= 28 89, df = 4 (P < 0.00001), F = 86%

Testfor overall effect Z= 4.94 (P < 0.00001)

Urinary obstruction

Blana @t al, 2008
Bolton et al, 2015
Crouzet et al, 2014
Gangzer etal, 2013
Hatiboglu et al, 2017
Inoue et al, 2011
Maestroni et al, 2012
Mearini, et al, 2015
Sumitomo et al, 2008
Sung et al, 2012
Thuroff et al, 2003
Uchida et al, 2015

Total (95% CI)

F avours [expenmental]

Favours [control]

Heterogeneily. Tau® = 0.01, Chi® = 266.31

Testfor overall effect Z= 590 (P < 0.00001)

Urinary infection

025 0042666 138% 025[017,0.33) e

0076 0008372 253% 0.08 [0.06,0.09) .
0041 0023051 207% 0.04 0.00,0.09)
0191 0035019 16.3% 019[0.12,0.286) 34
0086 0013983 239%  0.09[0.06,011) -

100.0% 0.11]0.07, 0.16] @ -

-1 -05 0 05 1
Favours [exparimental] Favours [control]
0136 0028971 81% 014008, 019) -
0065 0024201 83% 0.07 (0.02,0.11) I~
0166 0011754 88% 017[014,019) »
0283 0019421 86% 0.28 (0.24,0.32) o
0351 00417 7.3% 0.35(0.27,043) e
0082 0023441 B84% 0.08(0.04,0.13) -
004 002278 84% 004000, 008) -

0193 0031007 80% 0.19[0.13,0.25) S
0145 0015204 87% 0.14(012,017) -
0159 0032577 79% 016010, 022} S
0036 0009201 89% 0.04 (0.02, 0.05) o
0205 0013324 88% 020018, 0.23) 2

100.0%  0.15[0.10,0.20] >

L df= 11 (P < 0.00001), = 96% . 28 oS Y

Favours [experimental] Favours [control]

Blana et al, 2008 0071 0021706 227%  0.07[0.03,0.11) -
Crouzet et al, 2014 0039 0006116 280%  0.04 (003,005

Inoue etal, 2011 0041 0016941 247%  0.04 [0.01,007)

Thiroff et al, 2003 0138 0017202 246%  014[0.10,017] -

Total (95% CI) 100.0%  0.07 [0.03,0.12) *

Heterogeneity: Tau®= 0,00, Ch*= 30.62, df = 3 (P « 0.00001); F= 90% = " 3 > 7

Test for overall effect Z= 310 (P = 0.002)

Favours [experimental] Favours [control]

Figure 2. Forest plot for incidences of incontinence, impotence, urinary retention, urinary obstruction, urinary infection after whole-gland HIFU. HIFU = high-

intensity focused ultrasound.
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Risk Difference isk Difference

Incontinence

Bass etal, 2019 0014 0009593 392%
Ganzer et al, 2018 0039 0027109 49%
Johnston et al, 2019 0.01 0009619 39.0%
Rischmann et al, 2016 003 0016191 138%
van Velthaven et al, 2016 006 0033586 32%
Total (95% CI) 100.0%

Heterogeneity Tau®= 0.00; Chi*= 3.57, df= 4 (P = 0.47), F= 0%
Test for overall effect. Z= 289 (P = 0.004)

Impotence

Bass etal, 2019 0135 0029631 255%
Feijoo et al, 2015 0476 0108983 90%
Ganzer et al, 2018 0.3 0083666 126%
Johnston et al, 2019 014 0049071 20.3%
Rischmann et al, 2016 022 0058006 18.0%
van Velthoven et al, 2016 02 007303 1456%
Total (95% CI) 100.0%

Heterogeneity. Tau*= 0.01, Chi*=12.91, df=5(P=002), F=61%
Testfor overall effect Z= 544 (P < 0.00001)

Urinary retention

Bass etal, 2019 0131 0027549 258%
Feijoo etal, 2015 0084 0033888 171%
Ganzer et al, 2018 0098 0041632 11.3%
Rischmann et al, 2016 0.072 0024535 325%
van Velthoven et al, 2016 008 0038367 133%
Total (95% C1) 100.0%

Heterogeneity. Tau®= 0.00;, Ch*= 283, df= 4 (P= 0.59), F= 0%
Test for overall effect Z= 6.66 (P < 0.00001)

Urinary obstruction

Feijoo et al, 2015 0028 0020155 100%
Ganzer et al, 2018 002 0019604 106%
Johnston et al, 2019 0019 0013198 234%
Rischmann et al, 2016 0009 0008964 50.7%
van Velthaven ef al, 2016 004 0027713 53%
Total (95% C1) 100.0%

Heterogeneity Tau®= 0.00; Chi*=181,di=d (P=0.77), F= 0%
Test for overall effect Z= 252 (P=0.01)

Urinary infection

Feijoo et al, 2015 0056 0028089 29.3%
Ganzer et al, 2018 0176 0053325 181%
Rischmann et al, 2016 0162 0034872 259%
van Velthoven et al, 2016 0.06 0033586 266%
Total (95% C1) 100.0%

Heterogeneity Tau®= 0.00, Chi*=8.99,df=3(P=003),F=67%
Test for overall effect Z= 3.41 (P = 0.0007)
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Figure 3. Forest plot for incidences of incontinence, impotence, urinary retention, urinary obstruction, urinary infection after partial-gland HIFU. HIFU = high-

intensity focused ultrasound.

(2) removal of prostatic calcification or abscesses that could
attenuate HIFU energy;

(3) reduction of the incidence of postoperative urinary obstruc-
tion and AUR.

Significant differences were not observed in biochemical-free
survival rate between patients stratified according to the use or
omission of preoperative TURP.!'!! In partial-gland ablation,
only 1 study reported the use of TURP before treatment (23.4%),
the incidence of AUR in this study was the lowest of all
reports.?”) Therefore, pre-treatment TURP may not affect

oncological outcomes, but may reduce the risk of postoperative
AUR.

One study reported a significant increase in the incidence of
urinary incontinence with increased treatment times.">! There was
a statistically higher rate of BOO,"® impotency,®”! and
incontinence®”! among patients undergoing repeated HIFU
compared with 1 HIFU session. The increased incidence of
complications may be due to the increased HIFU energy reaching
the prostate, which is required to eliminate residual tumors."®!
After treatment failure, redo-HIFU treatment can be selected, and
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the advantages and disadvantages must be fully communicated
with the patient.

5. Conclusion

HIFU can be considered to be superior to prostatectomy in terms
of urinary and sexual outcomes. The partial-gland HIFU was
safer than whole-gland HIFU, and they had similar oncological
outcomes. Early evidence suggested patients with high-risk PCa
can benefit from neoadjuvant ADT, while low-risk patients
cannot benefit from this additional therapy; pre-treatment TURP
may not affect oncological outcomes, but may reduce the risk of
postoperative AUR.

To date, there have been no prospective RCTs comparing the
outcomes of radical prostatectomy, radiation therapy, and HIFU.
Furthermore, among the studies on partial-gland HIFU ablation,
few have compared partial-gland treatment to whole-gland
ablation. Those that do include such comparison are difficult to
interpret given the absence of randomization. Therefore, more
RCTs are needed investigating the benefits of HIFU for the
treatment of PCa.
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