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Simple Summary: Focal therapy is a treatment modality option for select patients with localized
intermediate-risk prostate cancer. A rise in its use over recent years has been brought on by its
favorable side effect profile, mainly the reduced risk of erectile dysfunction or continence over
the current standard of through either radiotherapy or radical prostatectomy. Mainly still in its
early stages of use, a notable challenge with this treatment modality is the significant risk of local
cancer recurrence requiring subsequent treatments. While patients have several options for further
treatment, some will opt to undergo salvage radical prostatectomy. However, the data is lacking
for postoperative, oncologic, and functional outcomes for these patients. Thus, we performed a
systematic review on patients who underwent radical prostatectomy for prostate cancer recurrence
after prior failed primary focal therapy. Our overall findings showed acceptable complication rates
and oncologic outcomes, however, with suboptimal functional outcomes for patients undergoing
sRP for recurrent PCa after prior FT. Inferior outcomes were also observed for salvage treatment
compared to primary radical prostatectomy (pRP). These findings are critical, as it will ultimately
determine treatment modality choice after FT failure for future PCa patients.

Abstract: Context: Focal therapy (FT) has been gaining popularity as a treatment option for localized
intermediate-risk prostate cancer (PCa) due to the associated lower morbidity compared to whole-
gland treatment. However, there is an increased risk of local cancer recurrence requiring subsequent
treatment in a small proportion of patients. Objective: To conduct a systematic review and meta-
analysis to better describe and analyze patient postoperative, oncologic, and functional outcomes
for those who underwent salvage radical prostatectomy (sRP) to manage their primary FT failure.
Evidence acquisition: A systematic review was completed using three databases (PubMed, Embase,
and CINAHL) from October to December 2021 to identify data on outcomes in patients who received
sRP for cancer recurrence after prior focal treatment. Evidence synthesis: 12 articles (482 patients)
were included. Median time to sRP was 24 months. Median follow-up time was 27 months. A
meta-analysis revealed a postoperative complication rate of 15% (95% CI: 0.09, 0.24), with 4.6%
meeting criteria for a major complication Clavien (CG) grade >3. Severe GU toxicity was seen in
3.6% of the patients, and no patients had severe GI toxicity. Positive surgical margins (PSM) were
found in 27% (95% CI: 0.19, 0.37). Biochemical recurrence (BCR) after sRP occurred in 23% (95% CI:
0.17, 0.30), indicating a BCR-free probability of 77% at 2 years. Continence (pad-free) and potency
(ability to have penetrative sex) were maintained in 67% (95% CI: 0.53, 0.78) and 37% (95% CI: 0.18,
0.62) at 12 months, respectively. Conclusion: Our evidence shows acceptable complication rates and
oncologic outcomes; however, with suboptimal functional outcomes for patients undergoing sRP for
recurrent PCa after prior FT. Inferior outcomes were observed for salvage treatment compared to
primary radical prostatectomy (pRP). More high-quality studies are needed to better characterize
outcomes after this sequence of PCa treatments. Patient summary: We looked at treatment outcomes
and toxicity for men treated with sRP for prior FT failure. We conclude that these patients will

Cancers 2023, 15, 2727. https:/ /doi.org/10.3390/ cancers15102727

https://www.mdpi.com/journal/cancers


https://doi.org/10.3390/cancers15102727
https://doi.org/10.3390/cancers15102727
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/cancers
https://www.mdpi.com
https://orcid.org/0000-0002-4265-5334
https://doi.org/10.3390/cancers15102727
https://www.mdpi.com/journal/cancers
https://www.mdpi.com/article/10.3390/cancers15102727?type=check_update&version=1

Cancers 2023, 15, 2727

20f15

have significant detriment to genitourinary function, with outcomes being worse than those for
pRP patients.

Keywords: prostate cancer; focal therapy; salvage radical prostatectomy; recurrence

1. Introduction

Focal therapy (FT) for localized intermediate-risk prostate cancer (PCa) is an increas-
ingly utilized treatment option. It involves the use of various energy modalities to target
and destroy affected prostatic tissue. Over recent years, FT has emerged as an alternative
treatment option due to the advancements in imaging and tissue sampling techniques that
have allowed for better spatialization of the cancer within the gland. The aim of the FT is to
only target portions of the prostate gland with clinically significant cancer, thereby freeing
up the patient from damage to surrounding neurovascular structures, which may ultimately
lead to better functional outcomes. FT is often described as a middle-ground option be-
tween the current standard of care for PCa, which includes active surveillance (AS), and the
radical whole-gland treatment options of radical prostatectomy (RP) and radiotherapy (RT),
which have traditionally been the gold standard supported by research from the urologic
bodies [1-7]. While FT has demonstrated excellent functional outcomes in men with PCa,
data on long term oncologic outcomes is scarce [8]. Despite the favorable outlook on this
treatment modality, there is a significant concern for higher cancer recurrence risk, as by
preserving genitourinary function, much of the prostate gland is left intact [9]. For example,
in a large multicenter study on patients receiving partial high-intensity focused ultrasound
(HIFU), a reported 42% (20-60%) had a recurrence or failure after partial ablation [10]. This
indicates that a significant proportion of patients will require salvage treatment.

There are no standardized guidelines for treating these cancer recurrences, and options
for salvage management include repeat focal therapy, whole-gland ablative therapy, or us-
ing the standard approaches of sRP or sRT [9]. In the past, worse functional outcomes were
described for men who had salvage prostatectomy after radiation failure [11]. It remains to
be determined whether patients undergoing sRP after FT failure share similar outcomes.
Thus, the goal of this systematic review and meta-analysis is to consolidate the data to help
clarify the oncological benefit and potential toxicity of sRP after FT. The significance is that
further understanding of if and how FT affects the efficacy of a subsequent prostatectomy
within these realms may influence clinical decision making for post-FT PCa recurrences
and might impact how urologists counsel potential FT patients.

2. Evidence Acquisition
2.1. Search Strategy, Inclusion Criteria and Exclusion Criteria

We aimed to describe the perioperative, oncological, and functional outcomes for
sRP on recurrent or persistent cancer following FT (sub-total, focal, hemi-gland, or partial
ablation). A protocol was approved and registered on the Prospective Register of Sys-
tematic Reviews (PROSPERO) database (ID = CRD42021289078). A Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)-adhering systematic review
was conducted. A web search was performed from October to December 2021 through
PubMed, Embase, and the Cumulative Index to Nursing and Allied Health Literature
(CINAHL) platforms. The following search terms were used: “prostatic neoplasms” AND
(“ablation” OR “focal therapy” OR “cryosurgery” OR “cryotherapy” OR “focal cryother-
apy” OR “high-intensity focused ultrasound ablation” OR “ultrasound, high-intensity
focused, transrectal” OR “laser therapy” OR “electroporation” OR “photochemotherapy”
OR “vascular-targeted photodynamic therapy” OR “laser interstitial therapy” OR “ra-
diofrequency ablation” OR “brachytherapy” AND (“salvage prostatectomy” OR “robotic
salvage prostatectomy” OR “salvage radical prostatectomy” OR “prostatectomy/adverse
effects” OR “prostatectomy/methods” OR “salvage therapy”). Upon obtaining the initial
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search results, one author (M.M.) organized and de-duplicated all retrieved records to
prepare for the screening process, and two authors (E.B. and H.W.) independently screened
these records by reading the titles and abstracts to identify potential articles of interest.
Studies were excluded if: (1) primary therapy was not specified as focal; (2) salvage therapy
treatment was other than by RP; (3) primary outcomes of interest were not reported; (4)
they were written in any other language besides English; (5) they were review articles
or abstracts; (6) sample size was <10. The remaining potential articles were then further
screened by skimming through each full-text, and those were also excluded. Discrepancies
were solved by a third author (M.M.).

2.2. Data Extraction and Quality Assessment

Once all criteria were met and the final articles were identified, two authors (F.B. and
H.W.) independently read each included article in whole and extracted data relevant to the
primary outcomes being assessed. Extracted data included: study size, average age at time
of sRP, time from treatment to sRP, average follow up, FT treatment modalities used, sRP
technique used, nerve-sparing attempts, pre-sRP pathology, post-sRP specimen pathology,
postoperative complications, severe GU and GI toxicities, positive surgical margins (PSM),
biochemical recurrence rates (BCR), continence (pad-free) rates at 12 months, and potency
rates at 12 months. Discrepancies were resolved by a third author (H.A). Study quality
and risk of bias were independently assessed for all individual articles through 7 domains
found in the Risk of Bias in Non-randomized Studies of Interventions ROBINS-I tool by two
authors (EB. and H.W.), with disagreements settled through consensus [12]. The categories
for risk of bias judgments were low risk, moderate risk, serious risk, and critical risk of bias
based on specific criteria.

2.3. Outcomes Categorization

Postoperative complications were graded via the Clavien-Dindo classification system.
Biochemical recurrence after FT was defined using the American Society of Therapeutic
Radiology and Oncology (ASTRO) Phoenix criteria, defined as a rise of PSA >2 ng/mL
from nadir, and rising on 2 successive measurements [13]. Biochemical recurrence after
sRP was defined using the American Urologic Society (AUA) guideline recommendations
of a PSA rise of >0.2 ng/mL from nadir and rising on 2 successive measurements [14].
Continence was defined as being pad- and leak-free at 12 months. Erectile function (EF) was
defined as preserved ability to maintain an erection sufficient for penetrative sex with or
without the use of medical treatment. It is important to note that definitions varied between
authors, with only a few using standardized questionnaires such as the IIEF-5/SHIM.

2.4. Data Analysis

Categorical variables are given using frequencies and percentages. To calculate all
the outcomes, a decision had to be made with respect to the denominator considered. For
example, some studies did not have complete outcome data for all their patients, so the
denominator was adjusted to account for all available data. All complications were scored
on a per-event basis rather than a per-patient basis. The denominator was adjusted for
potency to account for only those that were preoperatively potent. All the outcomes were
further analyzed by meta-analysis to incorporate heterogeneity across different studies.
It is important to note that the analysis was performed at a study level rather than an
individual patient level. The estimated proportions and the associated 95% confidence
intervals were reported. To evaluate the heterogeneity in the meta-analysis, I? and Tau-
square (72) statistics were reported. Specifically, these two statistics can estimate the extent
of heterogeneity, for which a higher value of T2 indicates high degrees of heterogeneity [15].
Similarly, a higher value of 72, which is an estimate of the between-study variance in a
random-effects meta-analysis, means higher degrees of heterogeneity. Typically, the value
of I? greater than 75% or a x test with a p-value <0.1 implies heterogeneity of treatment
effects. Heterogeneity can be accommodated appropriately by the random effects model in
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the meta-analysis that can take into consideration the diverse situations of PCa patients
with FT included in this review [16]. All meta-analyses were performed using R software
(version 4.1.3) with the package of ‘meta’. Excel software was used to tabulate the data.

3. Evidence Synthesis
3.1. Literature Search Results

The flowchart according to PRISMA guidelines is summarized in Figure 1. The initial
search identified 7569 total results. Of 112 candidate studies that remained after applying
inclusion/exclusion criteria, subsequent full-text screening identified 12 full-text articles,
published from 2015 to 2020, that reported outcomes on 482 patients who underwent sRP
after prior failed FT [17-28]. In total, 100% of the data was available for oncologic and
postoperative complication outcomes. Data for 467 (96.9%) and 455 (94.4%) patients were
available for continence and potency outcomes, respectively.

)
CINAHL Embase PubMed
S (n = 416) (n = 5934) (n=1186)
g
=
5 \ l /
[
el
) (n=7569)
)
2
s Excluded based on title and abstract
o <
a (n =7457)
—/
)
Full-text articles
Z assessed for Excluded
a2 eligibility
T (N =100}
w (n=112)
Reasons
Specific outcomes not discussed n=1
— Non-focal treatment n=13
< Salvage other than sRP n=1
Lit Reviews/Systematic Reviews n =7
N<10 cases n=14
- Editorials/Letters n=11
[ =
s Studies Abstlracts n=13
E included for Duplicates: n=40
analysis \
n=12
N/

(n = 7569)

Figure 1. Preferred Reporting Items of Systematic Review and Meta-Analysis (PRISMA) flowchart
detailing literature search and selection strategy for this study. sRP = salvage radical prostatectomy.

3.2. General Features and Quality

The overall quality of the studies was low to moderate, consisting only of prospective
or retrospective cohort studies (Table 1). None were from randomized controlled trials
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(RCTs). Of the 12 studies selected, 9 were retrospective, and 3 were prospective. Of the
retrospective studies, 5 were comparative. Studies [19,22,25,28] compared sRP-FT to sRP-
RT, and [23] compared sRP-FT to pRP. Only [28] specifically describes RT as whole-gland,
while it is uncertain whether patients in [19,22,25] received focal or whole-gland RT. One
of the prospective studies was comparative [27], and compared sRP-FT to pRP. Testing
for heterogeneity with I? and Tau-square (72) statistics yielded p < 0.01 in all cases, and
the percentage of total variance attributable to heterogeneity of outcomes between studies,
as measured with the 12 and 72 statistic, varied from 59% to 84%, and 0.1921-0.8189,
respectively, for all reported outcomes.

Table 1. Risk-of-bias assessment using the Risk of Bias in Non-randomized Studies of Interventions
(ROBINS-I) tool.

Deviations
. from - Outcomes .
Author Confqundmg Selection Bias Measu.rement Intended M1551r}g Data Measurement Selection (.)f Overall
Bias Bias . Bias . Reported Bias
Intervention Bias
Bias

Herrera-

Caceres low risk moderate risk low risk low risk low risk low risk low risk low risk
(2017) [17]

Marconi . . . . . . . .
(2019) [18] low risk moderate risk low risk low risk moderate risk low risk low risk moderate risk
(20(2)61)0[1] 9] serious risk moderate risk low risk low risk moderate risk low risk low risk serious risk

Pierrard . . . . . . . .
(2019) [20] moderate risk moderate risk low risk low risk low risk low risk low risk moderate risk
g:)(;g)p[zo;]l moderate risk moderate risk low risk low risk moderate risk low risk low risk moderate risk

Linares

Espinés moderate risk moderate risk low risk low risk low risk low risk low risk moderate risk
(2016) [22]

I\(T;&e;s)—%l;/]a low risk moderate risk low risk low risk low risk low risk low risk moderate risk
Lebdai . . . . . . . .
(2015) [24] moderate risk moderate risk low risk low risk low risk low risk low risk moderate risk
Ribeiro . . . . . . . .
(2021) [25] moderate risk moderate risk low risk low risk low risk low risk low risk moderate risk
Cathcart . . . . . . . .
(2021) [26] moderate risk moderate risk low risk low risk low risk low risk low risk moderate risk
(Szpolézlr)la[lzg%l moderate risk moderate risk low risk low risk low risk low risk low risk moderate risk
De Groote moderate risk moderate risk low risk low risk low risk low risk low risk moderate risk

(2020) [28]

3.3. Primary Focal Therapy Characteristics

The study design and data extracted from each study are summarized in Table 2. A
total of 482 patients received primary focal treatment with subsequent sRP across the series.
Types of primary treatment received included HIFU (n = 295 (61%)), cryotherapy (n = 79
(16%)), vascular photodynamic therapy (n = 69 (14%)), irreversible electroporation (n = 17
(4%)), laser (n = 15 (3%)), PRX302 (topsalysin) (n = 4 (1%)), and brachytherapy (n = 3 (1%)).
Average age at time of sSRP was 64 (range 61-67) years. sRP was performed at a median
time of 24 (range 11-61) months after FT. SRP was performed robotically in 399/468 (85%),
open in 60/468 (13%), and laparoscopically in 9/468 (2%). Nerve-sparing was feasible
in 260/468 (56%) patients, consisting of 145 (31%) unilateral and 115 (25%) bilateral. A
summary of these results is found in Table 3.
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Table 2. Compiled results across all the studies. Postoperative complications, oncologic outcomes,

and functional outcomes.

No of Time
First Auth Study T Y Whe  Ase ol ;mm T%l T%l % % % %
irst Author tudy Type T o ollow- x to ota ota .
Received () Up (mo) sRP (mo) Complications >CG3 PSM BCR Continent Potent
FT
Herrera-Caceres [17] Eg;i‘fg?;‘;zve 2020 34 61 52 1 12% 2%  38%  21% 91% 53%
Marconi [18] Retrospective 2019 82 65 - 27 6% 1%  13%  41% 83% 21%
noncomparative
Onol *[19] Retrospective 2020 32 66 29 61 9% 3% 44% 19% 78% 28%
comparative
Pierrard [20] Retrospective 2019 ) 65 23 17 12% 2% 31%  10% 64% 75%
noncomparative
Thompson [21] Retrospective 2020 45 63 18 30 18% 2% 44% 24% 67% 0%
noncomparatlve
Linares Espins * [22] Ei;‘ﬁfrﬁg: 2016 14 65 62 24 57% 21% 7%  29% 56% 60%
Nunes-Silva ** [23] sz)zl‘;fffactﬁ;’: 2017 22 63 - 24 14% 14% 5% 32% 32% 0%
Lebdai [24] Retrospective 2015 19 64 10 17 32% 1%  47% 0% 68% 91%
noncomparatlve
Ribeiro * [25] iigl‘;f;‘;tfv": 2021 95 65 30 36 5% 1% 13%  32% 83% 20%
Cathcart [26] Retrospective = 5, 23 63 . 25 4% 0%  35%  17% 83% 64%
noncomparatlve
Spitznagel *** [27] Eigl‘;ffri?v": 2021 13 61 - 15 46% 3% 8% 0% 2% 89%
De Groote * [28] sz):;(;ffrzct?v": 2020 61 67 25 . 8% 2%  38%  18% 39% 5%

* FT vs. RT; ** FT vs. pRP; *** sRP vs. pRP. BCR = biochemical recurrence, CG = Clavien grade, FT = focal therapy,
PSM = positive surgical margin, pRP = primary radical prostatectomy, sRP = salvage radical prostatectomy, Tx =
treatment.

Table 3. Baseline patient characteristics and salvage prostatectomy outcomes.

Value

Median age at time of sRP (yrs)

Time from primary treatment to sRP (mo)

Median follow up (mo)
Type of FT prior to sRP (1 = 482)
HIFU

65 (range 61-67)
24 (range 11-61)
27 (range 10-62)

295 (61.2%)

Cryotherapy 79 (16.4%)
VTP 69 (14.3%)
Irreversible electroporation 17 (3.5%)
Laser 15 (3.1%)
PRX302 Topsalysin 4 (0.8%)
Brachytherapy 3 (0.6%)
Repeat ablation (1 = 248)
YES 37 (14.9%)
NO 211 (85.1%)
SRP type (1 = 468)
Robotic 399 (85.3%)
Open 60 (12.8%)
Laparoscopic 9 (1.9%)
Nerve-sparing (n = 468)
Unilateral 145 (30.9%)
Bilateral 115 (24.6%)
None 208 (44.5%)
Pre-Preoperative sRP Biopsy (1 = 482) *
Grade Group I (3 +3) 84 (17.4%)
Grade Group II (3 + 4) 216 (44.8%)
Grade Group III (4 + 3) 119 (24.7%)
Grade Group IV (4 + 4) 21 (4.4%)
Grade Group V (4 + 5,5 + 4) 17 (3.5%)
Missing 9 (1.9%)
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Table 3. Cont.

Value
Postoperative outcomes
Total number of complications (1 = 482) 59 (12.2%)
Clavien grade I 24 (40.7%)
Clavien grade II 13 (22.0%)
Clavien grade Illa 7 (11.9%)
Clavien grade IIIb 14 (23.7%)
Clavien grade IV 1(1.7%)
Clavien grade V 0 (0%)
Major complications (CG >3) (n = 482) 18 (30.5%)
Oncologic outcomes (1 = 482)
Positive surgical margin 126 (26.1%)
Biochemical recurrence 118 (24.5%)
Postoperative sRP Biopsy (1 = 482) *
Grade Group I (3 + 3) 40 (8.3%)
Grade Group II (3 + 4) 215 (44.6%)
Grade Group III (4 + 3) 134 (27.8%)
Grade Group IV (4 + 4) 15 (3.1%)
Grade Group V (4 + 5,5+ 4) 27 (5.6%)
Missing 1(0.2%)
Functional outcomes
Continence (12 mo) (n = 467) 319 (68.3%)
Potency (12 mo) (n = 351) 107 (30.5%)

CG = Clavien grade, FT = focal therapy, HIFU = high-intensity focused ultrasound, sRP = salvage radical
prostatectomy, VTP = vascular targeted photodynamic therapy. * One study, Onol et al., combined GG2-3 together
(n =20) and GG4-5 (1 = 6) together for preop sRP biopsy. Similarly, they combined GG2-3 together (1 = 23) and
GG4-5 (n = 6) together for postop sRP specimen pathology.

3.4. Postoperative Outcomes

Intraoperative complications were rare, and no rectal injuries occurred. All studies
reported on postoperative complications, which ranged from 4 to 57%. Among 482 patients,
59 (12.2%) experienced some sort of postoperative complication, of which 18 (4.6%) met the
criteria for a major complication (CG > 3), ranging from 0 to 31% across all studies (Table 3).
Urinary tract infections, anastomotic leaks, and wound infections were the most commonly
reported complications. Severe GU toxicity was reported in 3.6% of the patients, while
0% were reported for severe GI toxicity. A meta-analysis (Figure 2A) was subsequently
performed on the total complication rate, which was found to be 15% (95% CI: 0.09, 0.24).

3.5. Oncologic Outcomes

All studies reported on oncologic outcomes, with data available for all 482 patients
(Table 3). The median follow-up time was 27 months (range 10-62). BCR and positive
surgical margins (PSM) ranged from 0 to 41% and 5 to 47%, respectively. In the pooled
analysis, BCR occurred in 118 (24.5%) patients, with final pathology after sSRP showing a
PSM in 126 (26.1%). A meta-analysis revealed an overall estimate of 23% (95% CI: 0.17, 0.30)
for BCR (Figure 2B) and 27% (95% CI: 0.19, 0.37) for PSM (Figure 2C). The overall BCR-free
probability was 77% at a median follow-up time of 27 months. Only one (0.21%) cancer-
related death was reported, which occurred in [22], and five (1%) metastases in [20,28].

3.6. Functional Outcomes

Data was available for continence (n = 467) and potency (n = 455) across all 12 studies
(Table 3). For potency, 351 patients were preoperatively potent. Continence rates ranged
from 23 to 92%, and potency rates varied from 0 to 91%. None of the studies reported on
preoperative urinary continence status of patients. Overall, pad-free postoperative urinary
continence was achieved in 319 (68.3%) patients. A total of 107 (30.5%) preoperatively
potent patients continued to have potency at 12 months, either spontaneously or with
medical assistance. Two studies [21,23] had 0% potency rates. Meta-analysis revealed
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an overall continence (Figure 2D) rate estimate of 67% (95% CI: 0.53, 0.78) and potency
(Figure 2E) rate estimate of 37% (95% CI: 0.18, 0.62).

Weight  Weight

Study Events Total Proportion 95%-Cl (common) (random)
Herrera-Caceres et al., 2020 4 34 —°':— 0.12 [0.01;0.23] 7.7% 8.5%
Marconi et al., 2019 5 82 —°—i 0.06 [0.01;0.11] 10.3% 9.0%
Onol et al., 2019 3 32— 0.09 [0.00;0.19] 6.0% 7.8%
Pierrard et al., 2019 5 42 —+— 0.12 [0.02;0.22] 9.7% 8.9%
Thompson et al., 2020 8§ 45 —r— 0.18 [0.07;0.29] 14.4% 9.6%
Espinos et al., 2016 8 14 B — 0.57 [0.31;0.83] 7.5% 8.4%
Nunes-Silva et al., 2017 3 22— 0.14 [0.00;0.28] 5.7% 7.7%
Lebdai et al.,, 2015 6 19 = 0.32 [0.11;0.52] 9.0% 8.8%
Ribeiro et al., 2021 5 95— 0.05 [0.01;0.10] 10.4% 9.1%
Cathcart et al., 2021 1 23—+ 0.04 [0.00;0.13] 21% 5.0%
Spitznage et al., 2021 6 13 . — 0.46 [0.19;0.73] 71% 8.3%
De Groote et al., 2020 5 61 — 0.08 [0.01;0.15] 10.1% 9.0%

1

1
Common effect model 482 < 0.15 [0.11; 0.19]  100.0% -
Random effects model <= 0.15 [0.09; 0.24] - 100.0%

[ I I I ]
0 02 04 06 08

Heterogeneity: 2= 74%, = 0.7981, p < 0.01

A)

Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
Herrera-Caceres et al., 2020 7 34 —‘—:— 0.21 [0.07;0.34] 6.6% 9.2%
Marconi et al., 2019 34 82 . — 0.41 [0.31;0.52] 23.8%  14.1%
Onol etal., 2019 6 32 ———FT— 0.19 [0.05;0.32] 5.8% 8.6%
Pierrard et al., 2019 4 42 —— | 0.10 [0.01;0.18] 4.3% 7.3%
Thompson et al., 2020 11 45 —°-v— 0.24 [0.12;0.37] 99%  10.9%
Espinds etal., 2016 4 14 : 0.29 [0.05;0.52] 3.4% 6.3%
Nunes-Silva et al., 2017 7 22 . 0.32 [0.12;0.51] 5.7% 8.5%
Lebdai etal., 2015 0 19 ! 0.00 [0.00;0.00] 0.6% 1.5%
Ribeiro et al., 2021 30 9 T — 0.32 [0.22;0.41] 245%  14.1%
Cathcart et al., 2021 4 23 —°——v— 0.17 [0.02;0.33] 3.9% 6.9%
Spitznage et al., 2021 0 13 i 0.00 [0.00;0.00] 0.6% 1.5%
De Groote et al., 2020 11 61 —‘——. 0.18 [0.08;0.28] 108%  11.2%
Common effect model 482 = 0.27 [0.23; 0.31] 100.0% -
Random effects model _ 0.23 [0.17; 0.30] - 100.0%

Heterogeneity: /° = 59%, 1> = 0.1921, p < 0.01
0 01 02 03 04 05

(B)

Weight Weight
Study Events Total Proportion 95%-Cl (common) (random)
Herrera-Caceres et al., 2020 13 34 —:—°— 0.38 [0.22;0.55] 9.7% 9.8%
Marconi et al., 2019 11 82 — : 0.13 [0.06;0.21] 115%  10.1%
Onol etal., 2019 14 32 — 044 [0.27;0.61] 9.5% 9.7%
Pierrard et al., 2019 13 42 — 0.31 [0.17;0.45] 108%  10.0%
Thompson et al., 2020 20 45 ;—‘— 0.44 [0.30;0.59] 134%  104%
Espinos et al., 2016 1 14— i 0.07 [0.00;0.21] 1.1% 3.8%
Nunes-Silva et al., 2017 1 22—+ E 0.05 [0.00;0.13] 1.1% 3.9%
Lebdai etal., 2015 9 19 B — 0.47 [0.25;0.70] 5.7% 8.6%
Ribeiro et al., 2021 12 95 —— i 0.13 [0.06;0.19] 126%  10.3%
Cathcartetal.,, 2021 8 23 —'—°— 0.35 [0.15;0.54] 6.3% 8.8%
Spitznage et al., 2021 1 13— i 0.08 [0.00;0.22] 1.1% 3.8%
De Groote et al., 2020 23 61 *'—°— 0.38 [0.26;0.50] 172%  10.7%
Common effect model 482 <= 0.30 [0.25; 0.34] 100.0% -
Random effects model —_— 0.27 [0.19; 0.37] - 100.0%

[T [ [ ]
0 010203040506

Heterogeneity: 1% = 75%, 12 = 0.4887, p < 0.01

©

Figure 2. Cont.



Cancers 2023, 15, 2727

9of 15

Weight Weight

Study Events Total Proportion ~ 95%-Cl (common) (random)
Herrera-Caceres et al., 2020 31 34 { —&— 0.91 [0.82;1.00] 3.3% 71%
Marconi et al., 2019 64 77 E — 0.83 [0.75;0.91] 12.9% 9.2%
Onol etal., 2019 25 32 e 0.78 [0.64;0.92] 6.5% 8.4%
Pierrard et al., 2019 21 42 —a. 0.64 [0.50;0.79] 11.5% 9.1%
Thompson et al., 2020 28 42 — 0.67 [0.52;0.81] 11.1% 9.0%
Espinds et al., 2016 14 25 — 0.56 [0.37;0.75] 7.3% 8.5%
Nunes-Silva et al., 2017 702 @ — E 0.32 [0.12;0.51] 5.7% 8.1%
Lebdai et al., 2015 13 19 — 0.68 [0.48;0.89] 4.9% 7.9%
Ribeiro et al., 2021 64 77 { 0.83 [0.75;0.91] 12.9% 9.2%
Cathcartetal., 2021 19 23 E—'— 0.83 [0.67;0.98] 3.9% 75%
Spitznage et al., 2021 3 B3——m— H 0.23 [0.00; 0.46] 2.7% 6.7%
De Groote et al., 2020 24 61 —a E 0.39 [0.27;0.52] 17.3% 9.4%

t

t
Common effect model 467 < 0.66 [0.61;0.71] 100.0% -
Random effects model _— 0.67 [0.53; 0.78] - 100.0%

[ I I I ]
02 04 06 08 1

Heterogeneity: 12 = 84%, t° = 0.8189, p < 0.01

(D)

Weight Weight
Study Events Total Proportion ~ 95%-Cl (common) (random)
Herrera-Caceres et al., 2020 18 34 {—‘— 0.53 [0.36;0.70] 17.8% 9.7%
Marconi et al., 2019 10 48 —°—E 0.21 [0.09;0.32] 16.6% 9.6%
Onol etal., 2019 5 18 ——+— 0.28 [0.07;0.48] 7.6% 9.2%
Pierrard et al., 2019 27 36 H — 0.75 [0.61;0.89] 14.2% 9.6%
Thompson et al., 2020 0 40 E 0.00 [0.00;0.00] 1.0% 5.8%
Espinds et al., 2016 6 10 I S 0.60 [0.30;0.90] 5.0% 8.7%
Nunes-Silva et al., 2017 0 9 E 0.00 [0.00;0.00] 1.0% 5.7%
Lebdai etal., 2015 10 11 ¢ B 0.91 [0.74;1.00] 1.9% 72%
Ribeiro et al., 2021 13 64 —— | 0.20 [0.10;0.30] 21.7% 9.7%
Cathcartetal., 2021 7 1M 1:—°— 0.64 [0.35;0.92] 5.3% 8.8%
Spitznage et al., 2021 8 9 § —_— 0.89 [0.68;1.00] 1.9% 7.1%
De Groote et al., 2020 3 61—+ E 0.05 [0.00;0.10] 6.0% 8.9%

t

Common effect model 351 <= 0.37 [0.31; 0.44]  100.0% -
Random effects model —_—— 0.37 [0.18; 0.62] - 100.0%
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0 02 04 06 08 1

(E)

Figure 2. Forest plots showing individual study values of (A) the complication rate, (B) biochemical

Heterogeneity: /* = 86%, 1> = 2.7086, p < 0.01

recurrence rate, (C) positive surgical margin rate, (D) continence rate, and (E) potency rate after
salvage prostatectomy in patients with prior failed FT. CI = confidence interval [17-28].

3.7. Discussion and Limitations

PCa continues to be the number one cancer and the second leading cause of cancer
mortality in men [29]. FT has emerged as a potential alternative treatment, thought to
have improved urinary and sexual function outcomes over historically favored RP and RT
treatments [30,31]. However, FT has been limited by a significant risk of cancer recurrence
that will require patients to undergo further definitive intervention, often with sRP. Patients
undergoing FT are likely to have PCa recurrence, indicating FT failure, however, the
definition is not standardized and is controversial [32]. Most urologists define failure as the
presence of >grade group (GG) 2 PCa and/or need for retreatment or radical treatment.
However, it is important to distinguish between recurrences that occur in-field (within the
ablated zone), indicating inadequacies in the technical intervention, such as insufficient
margins or improper targeting, versus recurrences that occur out-of-field (outside of the
ablated zone), indicating a failure in proper patient selection due to a missed lesion on
imaging or biopsy or under-staging. Primary RT, serving as a similar alternative treatment
option that has been around and studied much longer, has been associated with worse
outcomes due to significant fibrosis that interferes with sRP, making it more difficult to
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perform, and with associated worsened postoperative and functional outcomes compared
to pRP [33]. Proponents of FT have been hopeful that it would eliminate these concerns,
lessening the morbidity and negative impact on quality of life, as it causes limited adverse
effects on surrounding tissues. However, data is scarce, with limited knowledge on the
outcomes and how it impacts subsequent sRP treatment in cases of cancer recurrence. As
a result, it was the goal of our review to gather all the available evidence to be able to
comment on the feasibility, safety, and effectiveness of sRP after prior failed FT. While there
is no standardized definition for FT failure, the majority of patients in the selected studies
underwent sRP if they had biopsy-proven PCa GG2 or higher, regardless of whether the
lesions were located in-field or out-of-field. A rise in PSA or lesion changes on MRI raised
suspicion for possible recurrence, and thus patients were subjected to biopsy to confirm. A
few studies [18,20,21,23] included patients who additionally had a repeat ablation prior to
sRP. We make a point to acknowledge a previous systematic review that was completed by
Marra et al. in 2019, consisting of four retrospective studies including 67 men [34]. Our
systematic review builds upon their prior work, with our study including 12 total studies,
including 482 men that met inclusion criteria, describing postoperative, oncologic, and
functional outcomes in patients completing sRP-FT. It is important to mention that sSRP-FT
is not the only available treatment for FT recurrence. Other possible treatments include
sFT and sRT. However, we chose to focus on sRP-FT in this article. The majority of articles
published for sFT are only on pRT failure patients, and those for sRT are on patients who
received whole-gland FT only, not true “focal” ablations. Thus, comparisons cannot be
accurately made.

3.8. Comparison with Other Studies

Toxicity. We have reviewed the literature to see how our findings on sRP-FT compare
to the available data on sRP-RT and pRP. Our compiled data across the 12 studies showed
a total complication rate near 15% [0.09, 0.24] across 482 patients, with 4.6% accounting
for major (CG > 3) complications. While Chade et al. [30] did not report on an overall
complication rate in their systematic review of sRP after failed RT, they reported that the
majority of complications were managed conservatively (CG 0-2), varying from 67 to 91%,
similar to our findings for sRP after FT. They further reported that major complications
(>CG3) varied from 0 to 25% in open sRP series, 0 to 11% in laparoscopic series, and 9 to
33% in robotic sRP series. Cohort studies in the literature reported total complication rates
ranging from 13 to 27.5% for patients who received sRP-RT [35-37]. A systematic review
and meta-analysis published by Valle et al. on salvage therapies after RT for PCa revealed
a severe GU toxicity of 21% and severe GI toxicity of 1.9% in patients who underwent
sRP-RT [38]. In comparison, our study revealed severe GU and GI toxicities in 3.6% and
0% of patients, respectively. For patients who received pRP, Tewari et al. reported an
average complication rate of 12.3% in their systematic review, ranging from 7.8 to 17.9%.
Interestingly, the rates were found to be dependent on the type of RP performed (open
vs. laparoscopic vs. robotic), with open showing the worst (17.9%) rates and robotic
(7.8%) showing the best rates [39]. Finally, Murphy et al. published the largest study of
pRP patients, reporting an overall complication rate of 15.75%, with 5.25% being major
complications (CG > 3), in 400 cases [40]. While it appears that complication rates can
significantly vary between studies and with the type of surgery performed, we conclude
that the complications are similar to those in patients who received sRP-RT or pRP. This
suggests sSRP-FT to be a safe treatment strategy, with no major concern or limitation that
prior FT treatment impacts future sRP in case of recurrence. A possible explanation for
the wide range of complication rates observed across studies may be related to surgeon
experience and surgical technique (open vs. lap vs. robotic). Stephenson et al.’s work on
open sRP-RT in and after 1993 found it to significantly reduce surgical morbidity, with
fewer complications in later series, suggesting fewer complications with increasing center
and surgeon experience [37]. Thus, experienced surgeons performing robotic sRP will likely
lead to the least patient harm. It is advisable to inform patients undergoing focal therapy
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that it is not always completely effective and that they might require additional treatment,
which may result in additional costs. We expect that there may be a change regarding the
coverage of this treatment by insurance in the future. Previously, insurance did not cover
it due to its experimental nature. However, as it is now widely used, we anticipate that
insurance companies may begin to cover it, which would reduce the financial burden on
patients.

Oncological. Our meta-analysis demonstrated a PSM rate of 27% [0.19, 0.37] and
a BCR rate of 23% [0.17,0.30] in patients undergoing sRP-FT. Thus, the overall BCR-free
probability was 77% at a median follow-up time of 27 months. For patients with sRP-
RT, Chade et al.’s systematic review reported a BCR-free probability of 47 to 82% across
all selected studies at 5 years [30]. Their observed PSM rates varied from 43 to 70% in
earlier series, with 0 to 36% in later series. Other studies describe a PSM between 10 and
19.2% [35,37,40]. Tewari et al.’s systematic review on pRP revealed an overall PSM average
rate of 20.3% [39]. Murphy et al. published the largest study on pRP outcomes, with a
PSM of 19.2%, and a BCR rate of 13.4% [40]. Taken together, the present data suggests
sRP-FT to have slightly poorer oncologic control compared to pRP. While surgical difficulty
after FT could have contributed to higher PSMs, it’s certainly possible that the patients
who failed FT were in a poor prognostic category due to more severe intrinsic biology, and
therefore fared worse after sRP. It is important to note that direct comparison is difficult
considering disparate patient populations and eras. The nerve-sparing technique involves
dissecting closer to the prostate gland to protect the neurovascular tissue, but doing so may
also increase the chances of cutting into the tumor, which can result in a higher likelihood
of PSM and cancer recurrence. Nguyen et al. conducted a study on 12 different research
studies to evaluate the risk of PSM associated with both nerve-sparing and non-nerve-
sparing approaches. Their findings indicated that for patients with pT2 disease, there was
no significant difference in the risk of PSM between the two groups. However, for patients
with pT3 disease, the nerve-sparing approach was associated with a significantly lower
rate of PSM. Despite this, patients who underwent nerve-sparing surgery had a lower
risk of experiencing urinary incontinence and erectile dysfunction compared to those who
underwent non-nerve-sparing surgery [41].

Functional. Our pooled data revealed a moderate detriment in urinary function, as
67% [0.53, 0.78] had complete (pad-free) urinary continence after sRP-FT treatment. The
continence rates for sRP-RT, as seen in Chade et al.’s systematic review, ranged from 21
to 90% [30]. Rates were found to vary between 21 and 90%, 67 and 78%, and 33 and 80%
in open, laparoscopic, and robotic, respectively. Similarly, another systematic review on
sRP-RT by Parekh and colleagues found a 50% incontinence rate in 1329 patients across
24 series [42]. Other studies on sRP-RT showed 50-68% of patients maintained urinary pad-
free continence by 12 months [35-37]. Murphy et al. showed a continence rate of 89.6% in
PRP patients [40]. Taken together, our data suggests sRP-FT will result in moderate urinary
dysfunction, performing better than sRP-RT but worse than pRP treatment. While unsure
as to how sRP-FT causes a worsening of continence compared to pRD, it is important to
consider the location of lesion targeting as a possible source for this difference. Particularly,
Cathcart and colleagues [26] mention in their discussion that they attribute their better
continence outcomes to the fact that no FT was performed around the apical portion, which
ultimately led to sparing of the urethral sphincter. Additionally, it is important to note that
our definition of continence was more conservative, defined as pad-free, whereas other
studies may define continence as one pad/day, which may explain why our data had lower
rates of continence compared to other studies.

We observed poor overall potency across series, with an estimated 37% [0.18, 0.62]
of patients achieving erections with or without medical treatment sufficient for penetra-
tive sex. Chade and colleagues reported a significant detriment to EF, with 0 to 20% of
patients maintaining EF after sSRP-RT despite prepotency rates of 9 to 90% [30]. Similarly,
other studies from the literature revealed EF recovery rates of 16 to 28% for sRP-RT de-
spite adequate function prior to salvage treatment and nerve-sparing attempts [37,43,44].
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Murphy et al. [40] reported a 62% recovery in potency in patients who were previously
potent and underwent pRP. Comparing pRP vs. sRP-FT vs. sRP-RT, we conclude from
the data that salvage treatment is associated with poor EF, regardless of prior treatment
received. However, it is evident that pRP allows for better preservation of potency. We
have one important consideration regarding our potency findings. Two studies [21,23]
had 0% potency rates, which may have largely impacted the overall rate. The first study,
by Thompson et al. [21], mentioned that 73% of patients were potent post-FT;, however,
none recovered function after sSRP-FT. They mentioned that they were unable to complete
nerve sparing in 60.8% of patients due to HIFU-induced fibrosis but did not provide further
explanations as to why this resulted in poor EF outcomes. The study by Nunes-Silva [23]
described significant impairment in EF, with an International Index of Erectile Function
(IIEF)-5 score average of 22, decreasing to 3. They wrote that the likely effect was related
to the energy directly applied to the prostate or to the high number of prostate biopsies
during follow-up before salvage.

FT also utilizes a spectrum of tissue-sparing templates, with no study commenting on
the full details of locations where lesions were targeted—critical given the possibility that
varying outcome differences are related to those who had lesions treated at the postero-
lateral zone adjacent to the neurovascular structures but could have otherwise had better
outcomes had the lesions been treated elsewhere. Potency definitions and validated assess-
ment tool use vary greatly across studies, also contributing to the difficulty in interpreting
and comparing results. IIEF-5/SHIM is not used by all authors, and a certain score does not
indicate full success in terms of potency. Those that did utilize such questionnaires pooled
all the individuals” data together into a mean score, which does not provide information
as to whether each individual patient had erectile dysfunction or not. It is already known
that sRP has a risk of affecting sexual function, but we believe that knowing the quantity
of individuals affected provides more valuable information when counseling patients.
To solve this issue, we encourage authors to utilize the standardized questionnaires for
reporting functional outcomes in future articles. Furthermore, many studies focused on
potency, which does not indicate good sexual quality of life/enjoyment. Other factors that
are important for satisfaction but are never investigated are orgasm, ejaculatory function,
sexual desire, and other masculinity /virility issues.

While our data provides valuable information on the oncological and functional out-
comes of sRP-FT, the study has some important limitations. The quality of current evidence
is affected by the lack of well-conducted, randomized comparative studies, small study
populations, and significant heterogeneity in terms of study design, study population, and
assessment of primary outcomes. It is clear from our systematic review that further investi-
gation is required, preferably through high-quality RCTs with more standardized /uniform
comparisons (such as using only one FT modality and one RP technique) and longer-term
follow-up to better evaluate and confirm the safety profile of sRP-FT. Additionally, this
study identified HIFU as the most commonly used treatment modality, with data being
more limited on other FT types; thus, future research will be needed to further investigate
the effects of these other FT modalities to ascertain their relative safety and effectiveness.
This will be critical, as it will ultimately determine treatment modality choice after FT
failure for future PCa patients.

4. Conclusions

FT as a treatment for localized PCa is continuing to be implemented in urologic
practice, given the functional and quality of life benefits it has over the standard whole-
gland treatment. However, with the increased risk of recurrence observed in FT patients, a
small proportion will end up requiring sRP. Our systematic review provides insight that
sRP-FT appears to be a reasonable treatment option for PCa recurrence, with acceptable
complication rates and oncologic outcomes but significant morbidity for urinary function
and EF compared to pRP. Future well-crafted studies will be required to fully assess the
safety profile of such a treatment regimen.



Cancers 2023, 15, 2727 13 of 15

Author Contributions: Conceptualization, F.B., M.M. and A.S.; methodology, FB.,, M.M. and A.S,,
software, EB. and H.W.,; validation, F.B., HW., H.A. and S.T.; formal analysis, F.B. and W.-W.H,;
investigation, F.B. and M.M.; resources, E.B. and M.M; data curation, FB.,, M.M., HW.,, H.A. and
W.-W.H.; writing—original draft preparation, F.B., M.M. and W.-W.H.; writing—review and editing,
EB. S.T. and A.S,; visualization, F.B.; supervision, A.S.; project administration, EB. and A.S.; funding
acquisition, none. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Data Availability Statement: Compiled data supporting results can be obtained from authors
upon request.

Conflicts of Interest: The authors declare no conflict of interest.

Abbreviations

AS = active surveillance; ASTRO = American Society of Therapeutic Radiology and
Oncology; AUA = American Urologic Society; BCR = biochemical recurrence; CG = Clavien
grade; CINAHL = Cumulative Index to Nursing and Allied Health Literature; EF= erectile
function; FT = focal therapy; HIFU = high-intensity focused ultrasound; IIEF-5 = Inter-
national Index of Erectile Function; PCa = prostate cancer; PSM = positive surgical mar-
gin; PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses;
pRP = primary radical prostatectomy; PROSPERO = Prospective Register of Systematic
Reviews; PSA = prostate-specific antigen; RT = radiotherapy; sRP = salvage radical prosta-
tectomy; RCT = randomized control trial; VTP = vascular targeted photodynamic therapy.

References

1.

10.

11.

Lardas, M.; Liew, M.; Van den Bergh, R.C.; De Santis, M.; Bellmunt, ].; Van den Broeck, T.; Cornford, P.; Cumberbatch, M.G;
Fossati, N.; Gross, T.; et al. Quality of Life Outcomes after Primary Treatment for Clinically Localised Prostate Cancer: A
Systematic Review. Eur. Urol. 2017, 72, 869-885. [CrossRef]

Enikeev, D.; Morozov, A.; Taratkin, M.; Barret, E.; Kozlov, V,; Singla, N.; Rivas, ].G.; Podoinitsin, A.; Margulis, V.; Glybochko,
P. Active Surveillance for Intermediate-Risk Prostate Cancer: Systematic Review and Meta-analysis of Current Protocols and
Outcomes. Clin. Genitourin. Cancer 2020, 18, €739-€753. [CrossRef] [PubMed]

Tan, T.-].; Siva, S.; Foroudi, F; Gill, S. Stereotactic body radiotherapy for primary prostate cancer: A systematic review. J. Med.
Imaging Radiat. Oncol. 2014, 58, 601-611. [CrossRef] [PubMed]

Novara, G,; Ficarra, V.; Rosen, R.C.; Artibani, W.; Costello, A.; Eastham, J.A.; Graefen, M.; Guazzoni, G.; Shariat, S.F,; Stolzenburg,
J.-U,; et al. Systematic Review and Meta-analysis of Perioperative Outcomes and Complications After Robot-assisted Radical
Prostatectomy. Eur. Urol. 2012, 62, 431-452. [CrossRef] [PubMed]

Ficarra, V.; Novara, G.; Ahlering, T.E.; Costello, A.; Eastham, J.A.; Graefen, M.; Guazzoni, G.; Menon, M.; Mottrie, A.; Patel, VR,;
et al. Systematic Review and Meta-analysis of Studies Reporting Potency Rates After Robot-assisted Radical Prostatectomy. Eur.
Urol. 2012, 62, 418-430. [CrossRef]

Nam, R.K.; Cheung, P.; Herschorn, S.; Saskin, R.; Su, J.; Klotz, L.H.; Chang, M.; Kulkarni, G.S.; Lee, Y.; Kodama, R.T.; et al.
Incidence of complications other than urinary incontinence or erectile dysfunction after radical prostatectomy or radiotherapy for
prostate cancer: A population-based cohort study. Lancet Oncol. 2014, 15, 223-231. [CrossRef]

Wallis, C.J.; Herschorn, S.; Saskin, R.; Su, J.; Klotz, L.H.; Chang, M.; Kulkarni, G.S.; Lee, Y.; Kodama, R.T.; Narod, S.A.; et al.
Complications After Radical Prostatectomy or Radiotherapy for Prostate Cancer: Results of a Population-based, Propensity
Score-matched Analysis. Urology 2015, 85, 621-628. [CrossRef]

Valerio, M.; Ahmed, H.U.; Emberton, M.; Lawrentschuk, N.; Lazzeri, M.; Montironi, R.; Nguyen, P.L.; Trachtenberg, J.; Polascik,
T.J. The Role of Focal Therapy in the Management of Localised Prostate Cancer: A Systematic Review. Eur. Urol. 2014, 66, 732-751.
[CrossRef]

Barret, E.; Harvey-Bryan, K.; Sanchez-Salas, R.; Rozet, F.; Galiano, M.; Cathelineau, X. How to diagnose and treat focal therapy
failure and recurrence? Curr. Opin. Urol. 2014, 24, 241-246. [CrossRef]

Bass, R.; Fleshner, N.; Finelli, A.; Barkin, J.; Zhang, L.; Klotz, L. Oncologic and Functional Outcomes of Partial Gland Ablation
with High Intensity Focused Ultrasound for Localized Prostate Cancer. J. Urol. 2019, 201, 113-119. [CrossRef]

Kimura, M.; Mouraviev, V,; Tsivian, M.; Mayes, ].M.; Satoh, T.; Polascik, T.J. Current salvage methods for recurrent prostate cancer
after failure of primary radiotherapy. BJU Int. 2010, 105, 191-201. [CrossRef] [PubMed]


https://doi.org/10.1016/j.eururo.2017.06.035
https://doi.org/10.1016/j.clgc.2020.05.008
https://www.ncbi.nlm.nih.gov/pubmed/32768356
https://doi.org/10.1111/1754-9485.12213
https://www.ncbi.nlm.nih.gov/pubmed/25155286
https://doi.org/10.1016/j.eururo.2012.05.044
https://www.ncbi.nlm.nih.gov/pubmed/22749853
https://doi.org/10.1016/j.eururo.2012.05.046
https://doi.org/10.1016/S1470-2045(13)70606-5
https://doi.org/10.1016/j.urology.2014.11.037
https://doi.org/10.1016/j.eururo.2013.05.048
https://doi.org/10.1097/MOU.0000000000000052
https://doi.org/10.1016/j.juro.2018.07.040
https://doi.org/10.1111/j.1464-410X.2009.08715.x
https://www.ncbi.nlm.nih.gov/pubmed/19583717

Cancers 2023, 15, 2727 14 of 15

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Sterne, J.A.C.; Hernan, M. A ; Reeves, B.C.; Savovi¢, J.; Berkman, N.D.; Viswanathan, M.; Henry, D.; Altman, D.G.; Ansari, M.T,;
Boutron, I; et al. ROBINS-I: A tool for assessing risk of bias in non-randomised studies of interventions. BM]J 2016, 355, 14919.
[CrossRef] [PubMed]

Roach, M., III; Hanks, G.; Thames, H., Jr.; Schellhammer, P.; Shipley, W.U.; Sokol, G.H.; Sandler, H. Defining biochemical failure
following radiotherapy with or without hormonal therapy in men with clinically localized prostate cancer: Recommendations of
the RTOG-ASTRO Phoenix Consensus Conference. Int. . Radiat. Oncol. Biol. Phys. 2006, 65, 965-974. [CrossRef] [PubMed]
Cookson, M.S.; Aus, G.; Burnett, A.L.; Canby-Hagino, E.D.; D’amico, A.V.; Dmochowski, R.R.; Eton, D.T.; Forman, ]J.D;
Goldenberg, S.L.; Hernandez, J.; et al. Variation in the Definition of Biochemical Recurrence in Patients Treated for Localized
Prostate Cancer: The American Urological Association Prostate Guidelines for Localized Prostate Cancer Update Panel Report
and Recommendations for a Standard in the Reporting of Surgical Outcomes. J. Urol. 2007, 177, 540-545.

Huedo-Medina, T.B.; Sanchez-Meca, ].; Marin-Martinez, F,; Botella, ]. Assessing heterogeneity in meta-analysis: Q statistic or I?
index? Psychol. Methods 2006, 11, 193. [CrossRef]

DerSimonian, R.; Laird, N. Meta-analysis in clinical trials. Control. Clin. Trials 1986, 7, 177-188. [CrossRef]

Herrera-Caceres, ].O.; Nason, G.J.; Salgado-Sanmamed, N.; Goldberg, H.; Woon, D.T.; Chandrasekar, T.; Ajib, K.; Tan, G.H.;
Alhunaidi, O.; Kwast, T.; et al. Salvage radical prostatectomy following focal therapy: Functional and oncological outcomes. BJU
Int. 2020, 125, 525-530. [CrossRef]

Marconi, L.; Stonier, T.; Tourinho-Barbosa, R.; Moore, C.; Ahmed, H.U.; Cathelineau, X.; Emberton, M.; Sanchez-Salas, R.; Cathcart,
P. Robot-assisted Radical Prostatectomy After Focal Therapy: Oncological, Functional Outcomes and Predictors of Recurrence.
Eur. Urol. 2019, 76, 27-30. [CrossRef]

Onol, EF,; Bhat, S.; Moschovas, M.; Rogers, T.; Ganapathi, H.; Roof, S.; Rocco, B.; Patel, V. Comparison of outcomes of salvage
robot-assisted laparoscopic prostatectomy for post-primary radiation vs focal therapy. BJU Int. 2020, 125, 103-111. [CrossRef]
Pierrard, V.; Lebdai, S.; Kleinclauss, F.; Azzouzi, A.-R.; Terrier, ].-E.; Fortier, E.; Joniau, S.; Van Der Poel, H.; Salomon, G.; Casanova,
J.; et al. Radical Prostatectomy after Vascular Targeted Photodynamic Therapy with Padeliporfin: Feasibility, and Early and
Intermediate Results. J. Urol. 2019, 201, 315-321. [CrossRef]

Thompson, J.E.; Sridhar, A.N.; Shaw, G.; Rajan, P.; Mohammed, A.; Briggs, T.P.; Nathan, S.; Kelly, ]J.D.; Sooriakumaran, P.
Peri-operative, functional and early oncologic outcomes of salvage robotic-assisted radical prostatectomy after high-intensity
focused ultrasound partial ablation. BMC Urol. 2020, 20, 81. [CrossRef] [PubMed]

Espinés, E.L.; Sanchez-Salas, R.; Sivaraman, A.; Perez-Reggeti, ].I.; Barret, E.; Rozet, F,; Galiano, M.; Prapotnich, D.; Cathelineau, X.
Minimally Invasive Salvage Prostatectomy After Primary Radiation or Ablation Treatment. Urology 2016, 94, 111-116. [CrossRef]
Nunes-Silva, I.; Barret, E.; Srougi, V.; Baghdadi, M.; Capogrosso, P.; Garcia-Barreras, S.; Kanso, S.; Tourinho-Barbosa, R.; Carneiro,
A.; Sanchez-Salas, R.; et al. Effect of Prior Focal Therapy on Perioperative, Oncologic and Functional Outcomes of Salvage Robotic
Assisted Radical Prostatectomy. J. Urol. 2017, 198, 1069-1076. [CrossRef] [PubMed]

Lebdai, S.; Villers, A.; Barret, E.; Nedelcu, C.; Bigot, P.; Azzouzi, A. Feasibility, safety, and efficacy of salvage radical prostatectomy
after Tookad®Soluble focal treatment for localized prostate cancer. World |. Urol. 2015, 33, 965-971. [CrossRef] [PubMed]
Ribeiro, L.; Stonier, T.; Stroman, L.; Tourinho-Barbosa, R.; Alghazo, O.; Winkler, M.; Dasgupta, P.; Popert, R.; Cathelineau, X;
Sanchez-Salas, R.; et al. Is the toxicity of salvage prostatectomy related to the primary prostate cancer therapy received? J. Urol.
2021, 205, 791-799. [CrossRef]

Cathcart, P.; Ribeiro, L.; Moore, C.; Ahmed, H.U.; Leslie, T.; Arya, M.; Orczyk, C.; Hindley, R.G.; Cahill, F,; Prendergast, A.; et al.
Outcomes of the RAFT trial: Robotic surgery after focal therapy. BJU Int. 2021, 128, 504-510. [CrossRef]

Spitznagel, T.; Hardenberg, J.V.; Schmid, F.A.; Rupp, N.J.; Westhoff, N.; Worst, T.S.; Weis, C.A.; Mortezavi, A.; Eberli, D. Salvage
robotic-assisted laparoscopic radical prostatectomy following focal high-intensity focused ultrasound for ISUP 2/3 cancer. Urology
2021, 156, 147-153. [CrossRef]

De Groote, R.; Nathan, A.; De Bleser, E.; Pavan, N.; Sridhar, A.; Kelly, J.; Sooriakumaran, P.; Briggs, T.; Nathan, S. Techniques and
Outcomes of Salvage Robot-Assisted Radical Prostatectomy (sSRARP). Eur. Urol. 2020, 78, 885-892. [CrossRef]

Siegel, R.L.; Miller, K.D.; Jemal, A. Cancer Statistics (2017). CA Cancer |. Clin. 2017, 67, 7-30. [CrossRef]

Chade, D.C.; Eastham, ].; Graefen, M.; Hu, ].C.; Karnes, R.]J.; Klotz, L.; Montorsi, F.; van Poppel, H.; Scardino, P.T.; Shariat, S.F.
Cancer Control and Functional Outcomes of Salvage Radical Prostatectomy for Radiation-recurrent Prostate Cancer: A Systematic
Review of the Literature. Eur. Urol. 2012, 61, 961-971. [CrossRef]

Tay, K.J.; Polascik, T.J. Focal Cryotherapy for Localized Prostate Cancer. Arch. Esp. Urol. 2016, 69, 317-326.

Kayano, P.P; Klotz, L. Current evidence for focal therapy and partial gland ablation for organ-confined prostate cancer: Systematic
review of literature published in the last 2 years. Curr. Opin. Urol. 2021, 31, 49-57. [CrossRef]

Calleris, G.; Marra, G.; Dalmasso, E.; Falcone, M.; Karnes, R.J.; Morlacco, A.; Oderda, M.; Sanchez-Salas, R.; Soria, F.; Gontero, P. Is
it worth to perform salvage radical prostatectomy for radio-recurrent prostate cancer? A literature review. World J. Urol. 2019, 37,
1469-1483. [CrossRef]

Marra, G.; Gontero, P; Walz, J.C.; Sivaraman, A.; Tourinho-Barbosa, R.; Cathelineau, X.; Sanchez-Salas, R. Complications,
oncological and functional outcomes of salvage treatment options following focal therapy for localized prostate cancer: A
systematic review and a comprehensive narrative review. World J. Urol. 2019, 37, 1517-1534. [CrossRef]


https://doi.org/10.1136/bmj.i4919
https://www.ncbi.nlm.nih.gov/pubmed/27733354
https://doi.org/10.1016/j.ijrobp.2006.04.029
https://www.ncbi.nlm.nih.gov/pubmed/16798415
https://doi.org/10.1037/1082-989X.11.2.193
https://doi.org/10.1016/0197-2456(86)90046-2
https://doi.org/10.1111/bju.14976
https://doi.org/10.1016/j.eururo.2019.03.007
https://doi.org/10.1111/bju.14900
https://doi.org/10.1016/j.juro.2018.08.084
https://doi.org/10.1186/s12894-020-00656-9
https://www.ncbi.nlm.nih.gov/pubmed/32611411
https://doi.org/10.1016/j.urology.2016.04.040
https://doi.org/10.1016/j.juro.2017.05.071
https://www.ncbi.nlm.nih.gov/pubmed/28551444
https://doi.org/10.1007/s00345-015-1493-8
https://www.ncbi.nlm.nih.gov/pubmed/25614256
https://doi.org/10.1097/JU.0000000000001382
https://doi.org/10.1111/bju.15432
https://doi.org/10.1016/j.urology.2021.04.059
https://doi.org/10.1016/j.eururo.2020.05.003
https://doi.org/10.3322/caac.21387
https://doi.org/10.1016/j.eururo.2012.01.022
https://doi.org/10.1097/MOU.0000000000000838
https://doi.org/10.1007/s00345-019-02749-z
https://doi.org/10.1007/s00345-019-02642-9

Cancers 2023, 15, 2727 15 of 15

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Heidenreich, A.; Richter, S.; Thiier, D.; Pfister, D. Prognostic Parameters, Complications, and Oncologic and Functional Outcome
of Salvage Radical Prostatectomy for Locally Recurrent Prostate Cancer after 21st-Century Radiotherapy. Eur. Urol. 2010, 57,
437-445. [CrossRef]

Gheiler, E.L.; Tefilli, M.V,; Tiguert, R.; Grignon, D.; Cher, M.L.; Sakr, W.; Pontes, ].; Wood, D.P. Predictors for Maximal Outcome in
Patients Undergoing Salvage Surgery For Radio-Recurrent Prostate Cancer. Urology 1998, 51, 789-795. [CrossRef]

Stephenson, A.J.; Scardino, P.T.; Bianco, EJ.; Diblasio, C.J.; Fearn, P.A.; Eastham, J.A. Morbidity and functional outcomes of
salvage radical prostatectomy for locally recurrent prostate cancer after radiation therapy. J. Urol. 2004, 172, 2239-2243. [CrossRef]
Valle, L.F; Lehrer, E.J.; Markovic, D.; Elashoff, D.; Levin-Epstein, R.; Karnes, R.J.; Reiter, R.E.; Rettig, M.; Calais, J;
Nickols, N.G.; et al. A Systematic Review and Meta-analysis of Local Salvage Therapies After Radiotherapy for Prostate Cancer
(MASTER). Eur. Urol. 2020, 80, 280-292. [CrossRef]

Tewari, A.; Sooriakumaran, P.; Bloch, D.A.; Seshadri-Kreaden, U.; Hebert, A.E.; Wiklund, P. Positive Surgical Margin and
Perioperative Complication Rates of Primary Surgical Treatments for Prostate Cancer: A Systematic Review and Meta-Analysis
Comparing Retropubic, Laparoscopic, and Robotic Prostatectomy. Eur. Urol. 2012, 62, 1-15. [CrossRef]

Murphy, D.G.; Kerger, M.; Crowe, H.; Peters, ].S.; Costello, A.]J. Operative Details and Oncological and Functional Outcome of
Robotic-Assisted Laparoscopic Radical Prostatectomy: 400 Cases with a Minimum of 12 Months Follow-up. Eur. Urol. 2009, 55,
1358-1367. [CrossRef]

Nguyen, L.N.; Head, L.; Witiuk, K.; Punjani, N.; Mallick, R.; Cnossen, S.; Fergusson, D.; Cagiannos, I.; Lavallée, L.T.;
Morash, C.; et al. The Risks and Benefits of Cavernous Neurovascular Bundle Sparing during Radical Prostatectomy: A Systematic
Review and Meta-Analysis. J. Urol. 2017, 198, 760-769. [CrossRef]

Parekh, A.; Graham, P.L.; Nguyen, P.L. Cancer Control and Complications of Salvage Local Therapy After Failure of Radiotherapy
for Prostate Cancer: A Systematic Review. Semin. Radiat. Oncol. 2013, 23, 222-234. [CrossRef]

Masterson, T.A.; Stephenson, A.].; Scardino, P.T.; Eastham, J.A. Recovery of erectile function after salvage radical prostatectomy
for locally recurrent prostate cancer after radiotherapy. Urology 2005, 66, 623-626. [CrossRef]

Fiard, G.; Chowdhury, A.; Potter, A.R.; Pook, C.J.; Kelly, D.; Emberton, M.; Yap, T. Detailing Sexual Outcomes After Focal Therapy
for Localised Prostate Cancer: A Systematic Review and Meta-analysis. Eur. Urol. Focus 2022, 8, 926-941. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.eururo.2009.02.041
https://doi.org/10.1016/S0090-4295(98)00096-X
https://doi.org/10.1097/01.ju.0000140960.63108.39
https://doi.org/10.1016/j.eururo.2020.11.010
https://doi.org/10.1016/j.eururo.2012.02.029
https://doi.org/10.1016/j.eururo.2008.12.035
https://doi.org/10.1016/j.juro.2017.02.3344
https://doi.org/10.1016/j.semradonc.2013.01.006
https://doi.org/10.1016/j.urology.2005.04.002
https://doi.org/10.1016/j.euf.2021.09.009

	Introduction 
	Evidence Acquisition 
	Search Strategy, Inclusion Criteria and Exclusion Criteria 
	Data Extraction and Quality Assessment 
	Outcomes Categorization 
	Data Analysis 

	Evidence Synthesis 
	Literature Search Results 
	General Features and Quality 
	Primary Focal Therapy Characteristics 
	Postoperative Outcomes 
	Oncologic Outcomes 
	Functional Outcomes 
	Discussion and Limitations 
	Comparison with Other Studies 

	Conclusions 
	References

