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a b s t r a c t

We sought to compare oncologic and functional outcomes between thermal and nonthermal energy
partial gland ablation (PGA) modalities. We conducted comprehensive, structured literature searches,
and 39 papers, abstracts, and presentations met the inclusion criteria of pre-PGA magnetic resonance
imaging, oncologic outcomes of at least 6 months, and systematic biopsies after PGA. Twenty-six studies
used thermal ablation: high-intensity focused ultrasound (HIFU), cryotherapy, focal laser ablation, or
radiofrequency ablation. In-field recurrence rates ranged from 0 to 36% for HIFU, 6 to 24% for cryotherapy,
4 to 50% for focal laser ablation, and 20 to 25% for radiofrequency ablation. Twelve studies used
nonthermal technologies of focal brachytherapy, vascular-targeted photodynamic therapy, or irreversible
electroporation. Focal brachytherapy had the lowest reported failure rate of 8%, vascular-targeted
photodynamic therapy had >30% positive in-field biopsies, and irreversible electroporation had in-field
recurrence rates of 12e35%. PGA was well tolerated, and nearly all patients returned to baseline urinary
function 12 months later. Most modalities caused transient decreases in erectile function. Persistent
erectile dysfunction was highest in patients who underwent HIFU. Although oncologic outcomes vary
between treatment modalities, systematic review of existing data demonstrates that PGA is a safe
treatment option for patients with localized prostate cancer.
© 2021 Asian Pacific Prostate Society. Publishing services by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Advances in imaging and the emergence of new technology
have enabled the development of novel, minimally invasive
treatments for localized prostate cancer. Partial gland ablation
(PGA), designed to be a tissue-preserving technique to treat
prostate cancer, aims to provide satisfactory oncologic benefits
while minimizing the genitourinary side effects associated with
therapies such as radical prostatectomy (RP) or radiation. This
approach has been adopted in the treatment of many other solid
tumors, including those of the kidney, breast, thyroid, liver, and
pancreas.1

Although whole-mount analysis of RP specimens has demon-
strated that most cases have multiple foci of disease, prostate
cancer is predominantly driven by the largest lesion with the
rk, NY 10065, USA.

te Society. Publishing services by
highest grade, the index lesion.2,3 Therefore, treatment of the index
lesion while sparing the remainder of the gland may be a viable
approach in men with localized, low-volume disease. Advances in
multiparametric magnetic resonance imaging (MRI) and targeted
biopsies have not only improved the diagnosis of clinically signifi-
cant prostate cancer (grade group [GG] � 2)4 but have also facili-
tated their use in monitoring patients after PGA.

In recent years, PGA has emerged as a treatment option for
localized prostate cancer. Although it is predominantly used in
Europe, it has become increasingly adopted in the United States.
PGA modalities can be categorized based on the type of energy
used: high-intensity focused ultrasound (HIFU), cryotherapy, focal
laser ablation (FLA), and radiofrequency ablation (RFA) use thermal
energy; and focal brachytherapy, vascular-targeted photodynamic
therapy (VTP), and irreversible electroporation (IRE) are
nonthermal. In this systematic review, we aim to provide a
comprehensive comparison of the efficacy and side effects of PGA
modalities for the treatment of localized prostate cancer.
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2. Methods

Comprehensive, structured literature searches for human
research studies published in English were conducted in three
databases (on August 27, 2018). MEDLINE (via PubMed), Embase,
and the Cochrane Library were searched, results were combined in
a bibliographic management tool (EndNote), and duplicates were
eliminated both electronically and through manual review. Search
results were then imported into the systematic review support tool
Covidence for further referencemanagement and review processes.

Controlled vocabularies and text words were used in the
development of the search strategies for all databases. The search
terminology included two major components that were linked
together with “and”: (1) prostate cancer, including prostatic neo-
plasms/neoplasia; and (2) focal therapy, including high-frequency
ultrasound, cryotherapy/cryosurgery, and focal IRE. To investigate
the gray literature, comprehensive searches of all publication types,
including conference proceedings, research, and other reports, and
theses/dissertations were conducted in Embase. For a complete list
of Medical Subject Headings (MeSH) and keyword terms used,
please refer to the PubMed search strategy accompanying this re-
view (Supplementary Fig. S1).

A total of 3401 abstracts were screened by two authors (J.S.F. and
B.A.), of which 201 full texts were reviewed. Thirty-nine papers,
abstracts, and presentations met the inclusion criteria of targeted
PGA with preprocedure MRI, oncologic outcomes of at least
6 months, and systematic posttherapy biopsies (Fig. 1). One hun-
dred sixty-two studies did not meet inclusion criteria or contained
Fig. 1. PRISMA
duplicate data. If the same group from a specific center published
multiple studies, the most recent or largest was used. If updated
data were published during manuscript preparation, the most up-
to-date data were used. Any discrepancies were moderated by
the senior author (B.E.).

3. Results

3.1. Thermal energy

Thermal energy modalities include HIFU, cryotherapy, FLA, and
RFA, each of which uses a different method for producing apoptosis
and tissue destruction. HIFU and cryotherapy are older technolo-
gies that are very well studied, whereas RFA and FLA were devel-
oped more recently and have fewer data available, particularly
regarding new-onset incontinence and erectile dysfunction (ED)
(Table 1).

High-Intensity Focused Ultrasound. HIFU uses sonic waves to
precisely deliver thermal energy that destroys target tissue. Tissue
destruction results from coagulative necrosis from temperatures
�60 �C and internal cavitation from the negative pressure of the
ultrasound wave.5,6 HIFU has been used in Europe for several years,
and it attained Food and Drug Administration approval for prostate
ablation in the United States in 2015. Although HIFU was originally
developed as a minimally invasive alternative to whole gland
treatment, randomized clinical trials comparing HIFU to RP or ra-
diation are lacking. More recently, HIFU has gained popularity in
PGA. Because no prospective studies have exclusively evaluated in-
diagram.
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boreMRI-guided HIFU (performed by a radiologist in anMRI suite)
at the time of this publication, all HIFU studies referenced in this
article were ultrasound-guided.

The results of the largest study of PGAwith HIFU were recently
published.7 Prospective data on 625 consecutive patients with
nonmetastatic prostate cancer undergoing HIFU between 2006
and 2015 in Europe were collected. Based on the D'Amico risk
groups,8 13% of the men had low-risk disease, 81% had
intermediate-risk disease, and 6% had high-risk disease. Median
follow-up durationwas 56 months. The primary outcome, failure-
free survival (FFS), defined as freedom from radical or systemic
therapy, was 99% at 1 year, 92% at 2 years, and 88% at 5 years.
Metastasis-free survival at 5 years was 98%. At least one repeat
HIFU treatment was needed in 121 (19%) patients. The most
common side effects were urinary tract infection (8.5%) and
epididymo-orchitis (1.9%). Two patients developed recto-urethral
fistula; one was managed with urinary diversion via suprapubic
tube, and the other required reconstructive surgery. At 1- and 3-
year follow-up visits, pad-free continence rates were 97% and
98%, respectively. By multivariate analysis only pre-HIFU prostate-
specific antigen (PSA) level and disease classified as T3 were
significantly associated with treatment failure. A considerable
strength of this study is that 87% of men had clinically significant
disease. Although the authors used the Sexual Health Inventory
for Men (SHIM), those data were unavailable at the time of pub-
lication, so ED rates for this cohort remain unknown.

In an abstract from 2018, Hanna et al reported on 149 men
treatedwith HIFU at a single center over an 8-year period.9 Eighty-
nine percent of the cohort had intermediate-/high-risk disease;
31% had high-volume GG 1, 55% had GG 2, and 13% had GG 3. Six
percent of men underwent salvage therapy, and 83% of patients
did not undergo any additional procedure, including repeat HIFU,
for disease recurrence. The procedure was well tolerated, with
only 0.6% of patients reporting new usage of incontinence pads,
1.3% reporting a urethral stricture, and 14% reporting new-onset
ED.

The French Urological Association initiated a prospective,
multi-institutional study to evaluate HIFU hemiablation as the
primary treatment for clinically localized prostate cancer.10 Be-
tween 2009 and 2015, 111 patients (68% low risk and 32% inter-
mediate risk) were treated with unilateral HIFU hemiablation. All
patients underwent biopsy 1 year after HIFU, at which time clin-
ically significant cancer was absent from 95% of treated lobes and
93% of contralateral lobes. The radical treatment-free survival rate
was 89% at 2 years. Good functional outcomes were reported, with
97% of patients being continent and 78% of patients with pre-
served erectile function at 1 year. Although promising, this study
is limited by the fact that over two-third of the patients were at
low risk.

A study from the UK in 2017 reported on 164 men with
localized prostate cancer who were treated with partial gland
HIFU.11 This cohort was more balanced, with 20% of patients with
low-risk disease, 71% with intermediate-risk, and 9% with high-
risk. Median follow-up duration was 50 months. Seven (4%) pa-
tients progressed to radical therapy, and one patient developed
metastases and required systemic therapy. Metastasis-free and
overall survival at 5 years were 99.4% and 100%, respectively. All
men maintained pad-free continence, and 82% of patients who
had satisfactory preoperative erections maintained good erectile
function postoperatively.

Nine other studies met inclusion criteria, each with <100
patients.12e20 Oncologically, most studies reported treatment
failure rates <25% (range 0e26.5%). Functionally, there were
similar outcomes: minimal, if any, decrease in continence, and a
variable but significant percentage of patients who reported new-



Prostate International 9 (2021) 169e175172
onset ED (11e48%). One study found that HIFU was associated with
significantly lower rates of ED than RP (20 vs. 44%, P ¼ 0.03).20

Overall, HIFU is effective at tumor ablation, with reported 5-year
FFS rates of approximately 88%.7,10 As with many PGA modalities,
repeat treatment is not uncommon, typically around 10e20%.7,9

Incontinence rates post-HIFU appear low, with larger series
reporting 0e3% de novo incontinence.7,9,10 HIFU does appear to
have higher rates of ED than other forms of PGA, which may be due
to its wider use among community urologists as a result of its Food
and Drug Administration approval.

Cryotherapy. Cryotherapy (cryoablation) uses alternating cycles
of tissue freezing and thawing to make cellular membranes
permeable and induce apoptosis and cell death. Technically, nee-
dles that deliver bursts of cold gas to produce freeze-thaw cycles
are placed transperineally. The initial use of cryotherapy as a whole
gland treatment resulted in many sexual and urinary side effects,21

but partial gland cryotherapy has been shown to minimize these
side effects.22 As a result, the use of cryotherapy for PGA has been
increasing. The Cryo On-Line Database (COLD) Registry is an online
retrospective database of patients with prostate cancer treated
with cryotherapy. However, owing to the heterogenous nature of
the studies in the registry, it did not meet the inclusion criteria of
our review.

The largest study that met inclusion criteria was reported in an
abstract from the article by Bianco et al from 2018 in which 301
men with prostate cancer underwent cryotherapy between 2013
and 2017.23 Thirty-eight percent of patients had GG 1 disease, 35%
had GG 2, 18% had GG 3, and 9% had either GG 4 or 5. At a median
follow-up of 2 years, 15% of patients required retreatment with
cryotherapy, and 5% progressed to radical treatment. The median
time to return to baseline erectile status was 33 days, although the
overall de novo rate of ED is not indicated. Similarly, a urinary flow
rate improvement of 72% compared to baseline is reported, but
overall rates of de novo urinary incontinence are not. The strength
of this study is the percentage of patients with clinically significant
disease who were treated, as 62% of patients were GG 2 or higher.

Shah et al recently reported on a series of 122 patients treated
with focal cryotherapy in five centers in the UK between 2013 and
2016.24 Based on National Comprehensive Cancer Network (NCCN)
classification, 28.7% of patients had high-risk disease, and 71.3% had
intermediate-risk disease. The primary outcome was FFS, defined
as freedom from progression to radical treatment, metastasis, or
death. Overall, 3-year FFS was 90.5%; when stratified by NCCN risk
category, the FFS was 84.7% for patients with high-risk disease and
93.3% for those with intermediate risk. No patients reported uri-
nary incontinence, and 16.1% reported new-onset ED. However, the
rates of incontinence and ED may be underestimated because
although the focus of this study was medium-term outcomes, only
45e55% of patients had medium-term data on these outcomes.

Barret et al published a series of 107 patients with unilateral
disease treated with focal cryotherapy at a single high-volume
center in France.25 Seventy-seven percent of patients had Gleason
6, and 23% had Gleason 7 (3 þ 4). All patients underwent MRI and
transperineal mapping biopsy before cryotherapy. Mean follow-up
duration was 64 months. Prostate cancer was detected within the
treatment zone in 35% of patients and outside the treatment zone
in 28% of patients during follow-up. Only Gleason score was re-
ported as a predictor of recurrence by multivariate regression. This
study is limited by the high percentage of patients with low-risk
disease and the relatively high rate of in-field recurrence.

In summary, cryotherapy is another viable thermal energy PGA
modality. As with HIFU, it was initially used as whole gland therapy,
but it is now used for PGA. It provides adequate cancer control, with
studies reporting FFS >90% at 3-year follow-up.23,24 Incontinence
rates in the aforementioned studies are low, but data are scarce.
Cryotherapy appears to lead to transient ED in approximately
10e20% of patients.23,24 Further studies with full, long-term follow-
up data are needed to better determine the side-effect profile of
cryotherapy.

Focal Laser Ablation. FLA uses laser fiber probes inserted
transperineally or transrectally into the visible prostate tumor to
deliver heat, thereby causing coagulative necrosis and cell death.
Although many phase 1 trials have established the safety of FLA,
there are few high-quality series with long-term data.

The largest series comes from Feller et al, in which 98 menwith
138 distinct cancer foci were treated with FLA and monitored by
MRI-guided biopsy.26 At 6 months, 23% of patients had an in-field
recurrence, and 7% had cancer outside of the ablated region.
There were no serious adverse events, and International Prostate
System Score (IPSS) and SHIM scores remained unchanged at
12 months. This phase 2 study has limitations, mainly that the
preprocedure Gleason scores and percentage of menwith clinically
significant disease were not reported.

Elkhoury et al recently presented data from UCLA on 18 patients
treated with FLA.27 Eight patients were treated in-bore (by a radi-
ologist in an MRI suite), and 10 were treated out-of-bore (by a
urologist in an outpatient clinic).27 MRI-ultrasound fusion biopsy at
a median of 12 months follow-up showed 5 patients had no evi-
dence of disease and 4 had improved Gleason score or lower tumor
volume. The reported recurrence rate was 50%, with 9 patients (4
in-bore and 5 out-of-bore) experiencing treatment failure, for
which 8 patients sought further treatment.

In 2013, Lindner et al published a series of 38 men treated with
FLA in an outpatient setting in Canada.28 Sixty-four percent of men
had GG 1 disease, and 36% had GG 2. Median follow-up duration
was 538 days. Thirty-four men had evaluable biopsies, of which 16
(47%) were completely negative. Nine men (26%) had a negative
biopsy in the treatment lobe but a positive biopsy outside the
treatment area. The remaining 9 (26%) patients experienced
recurrence within the treatment zone. Only one patient required
medication for new-onset ED, and no patients reported long-term
urinary incontinence. This study reported a relatively high (26%)
treatment failure rate and is limited by the fact that two-third of the
patients had low-risk disease.

In 2015, Lepor et al published a series of 25menwith Gleason<8
prostate cancer treated with in-bore FLA.29 There was no residual
tumor in 96% of MRI-guided biopsies performed 3 months after
FLA. In addition, there was no change in the American Urological
Association Symptom Score or SHIM score at 3 months. Longer
term data are needed on this cohort.

Finally, Mehralivand et al presented data on 15 patients with
GG � 2 disease who underwent FLA.30 Nine (60%) patients had
GG 2, and 6 (40%) had GG 1.30 Median follow-up time was
40.5 months. Follow-up targeted biopsy revealed no evidence of
disease in 10 (66.7%) patients. Of the 5 patients with recurrence, 3
underwent repeat FLA, and 2 underwent RP. There were no dif-
ferences in pretreatment and posttreatment SHIM scores and
IPSS.

In summary, FLA is a promising method for PGA. Although one
study reported >95% tumor destruction at short-interval biopsy,29

others have treatment failure rates of approximately
25e35%.26,28,30 In studies that report tolerability, the rates of ED
and urinary incontinence are very low.

Radiofrequency Ablation. RFA uses a transperineally placed
probe to deliver heat via medium-frequency alternating current. It
is the least studied of all PGA modalities.

Taneja et al presented a series of 21 patients treatedwith bipolar
RFA between 2014 and 2015. Fifteen men had one area treated, and
6 men had two areas treated.31 MRI performed seven days post-
procedure showed complete ablation in 19 (90%) men. Six-month
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biopsy showed no tumor in the treatment zone of 16 (76%) men,
with 5 (24%) men having an in-field recurrence. SHIM score and
IPSS before and after RFA remained unchanged.

Orczyk et al reported a UK series of 20 patients with MRI-visible
prostate lesions treated with RFA.32 Eighteen (90%) patients had GG
2 or GG 3 disease. At 12-month biopsy, no significant tumor was
found in 16 (80%) patients. Of the 4 patients experiencing treatment
failure, 2 were maintained on active surveillance (AS), and 2 un-
derwent repeat RFA. One patient developed a urethral stricture
requiring dilation with subsequent incontinence pads; all other
patients remained continent. There was no change in IPSS at 12-
month follow-up.

Similar to FLA, RFA is a promising technology for PGA. In the two
studies included in this review, follow-up biopsy at 6e12 months
postprocedure showed no tumor in 76e80% of men.31,32 It also
appears well tolerated, with no change in IPSS and minimal new
incontinence requiring pads.

3.2. Nonthermal energy

There are three nonthermal energy PGA modalities: focal
brachytherapy, VTP, and IRE. These use radiation, the production of
reactive oxygen species, or electricity to damage target tissue,
leading to apoptosis and tumor cell destruction. By not heating and/
or freezing the target tissue, there is theoretically less damage to
surrounding tissue, and the collagen matrix around important
structures is preserved, allowing for more physiologic healing.33

Brachytherapy. Brachytherapy, the placement of radioactive
seeds into the prostate, has long been used to treat prostate cancer.
The local effects of radiation eradicate the tumor. This technique is
easily adaptable to PGA by placing seeds only into a specific lesion
rather than the entire gland. Three studies of brachytherapy met
the inclusion criteria for this review.

The largest study of focal brachytherapy was reported in an
abstract in 2018.34 This study included 348 patients who had MRI-
guided focal brachytherapy seeds placed between 1997 and 2008.
Of these, 295 (83%) patients had low-risk disease, and 59 (17%) had
intermediate-risk disease as per the NCCN guidelines. Sixty-seven
(19%) patients also received supplemental external beam radio-
therapy, but whether these patients had low-, medium-, or high-
risk disease is unknown. During the 8.6-year follow-up, low-risk
patients had a 23.5% rate of biochemical progression based on the
Phoenix criteria, 6.4% rate of local recurrence, and 2.0% rate of
metastasis. Intermediate-risk patients fared worse, with a 51.2%
rate of biochemical progression, 21.2% rate of local recurrence, and
6.6% rate of metastasis during the study period. Prostate
cancerespecific death was 5.4% in the intermediate-risk group. On
multivariate analysis, the only factor that predicted metastasis was
biopsy-proven local recurrence. This study had a large cohort and
long-term follow-up, and the investigators concluded that these
long-term oncologic outcomes were suboptimal.

In addition, two smaller studies examined functional outcomes
after focal brachytherapy. The first study, which is currently un-
derway, included 21 patients and found that SHIM scores returned
to baseline at the 12-month follow-up.35 This study has not yet
reported any oncologic outcomes. The second included 16 patients
(9 low risk and 7 intermediate risk) treated with focal brachy-
therapy and reported that IPSS and SHIM scores returned to base-
line by 12 months.36 No patients had a biochemical recurrence
during the median 9-month follow-up. However, longer and more
robust follow-up is needed to put this oncologic data into clinical
perspective.

Although standard brachytherapy has long been viewed as
oncologically acceptable, it appears that the efficacy of focal
brachytherapy remains unproven. Biochemical progression rates of
50% for intermediate-risk disease are high34; this corresponds to a
6.6% risk of metastasis at 8 years postprocedure. It does appear well
tolerated, with low rates of incontinence and ED. With better
oncologic outcomes and similar side effect profile, other PGA mo-
dalities appear to be superior to focal brachytherapy.

Vascular-Targeted Photodynamic Therapy. VTP uses a light-
activated intravenous agent to generate radical oxygen species,
causing vascular necrosis and tumor destruction in the illuminated
area.

The results of a study (PCM301) comparing VTP to AS in patients
with low-risk prostate cancer have been reported by Azzouzi et al37

(2-year follow-up) and Gill et al38 (4-year follow-up). All men had
GG 1 disease and were eligible for AS; 207 patients received VTP,
and 206 were placed on AS. Biopsies performed at 2 years were
negative throughout the prostate in 50% of the patients treated
with VTP and 14% of the patients on AS, and there were no differ-
ences in SHIM score or IPSS between the VTP and AS arms. The rate
of adverse events was higher in the patients who underwent VTP
than that in patients who were on AS. The most common adverse
events were urinary tract infections, which occurred in 19 (10%)
patients on VTP and 7 (3%) patients on AS, and perineal pain, which
occurred in 30 (14%) patients on VTP and 1 (<1%) patient on AS.
Compared with AS, VTP was associated with a significantly lower
rate of cancer progression (hazard ratio 0.42, P < 0.001) and a lower
rate of conversion to radical therapy (53% vs. 24%; hazard ratio 0.31,
P < 0.001) at 4 years. Although this study provides a metric for
demonstrating the benefit of PGAddelay in time to radical ther-
apydit includes only low-risk patients, and a high percentage of
the AS patients (53%) went on to receive radical therapy.

VTP is promising and has been shown to be safe and effective in
low-risk patients, with lower rates of disease progression than AS.
The side effect profile is comparable to other focal energy modal-
ities. More robust data are needed in patients with clinically sig-
nificant prostate cancer.

Irreversible Electroporation. IRE uses electrical pulses between
electrodes to create pores in the cellmembrane, leading to apoptosis
and cell death. Using transrectal ultrasound guidance, probes out-
lining the area of desired destruction are placed transperineally.
Because the energy remains between the leads, there should be no
tissue destruction or damage beyond the outlined area.

Murray et al published a pilot study in 2016 of 35 patients with
Gleason �7 prostate cancer treated with partial gland IRE.39

Because 8 patients were salvage after radiation therapy and 2 did
not have 6-month follow-up data, there were 25 patients with
functional and oncologic data. Median follow-up time was
10.9 months for these patients. Median ablation time was 14 mi-
nutes, and median total voltage delivered was 2,340 V/cm. Onco-
logically, there were 7 patients with positive biopsies, 4 of which
occurred in the treatment area. Three of these patients went on to
receive definitive surgical management. Quality-of-life outcomes
did not change significantly during the study. No patient needed to
take new medication for ED, and at 12 months, only 1 patient re-
ported a decrease in urinary score from baseline.

More recently, van den Bos et al reported on 63 patients with
high-volume Gleason 6 or any Gleason 7 prostate cancer who un-
derwent partial gland IRE between 2013 and 2016.40 The majority
(85%) of patients had either GG 2 or GG 3 disease. There were no
high-grade adverse events. One patient required an indwelling
catheter for management of urinary retention, and 24% of patients
reported lower urinary tract symptoms. By 12 months, the quality-
of-life questionnaire showed no difference from baseline in the
urinary, bowel, or mental domains; there was a small decline in the
sexual domain from baseline. The average reduction in PSA was
70%. Of the 45 patients who had follow-up biopsies, 34 had no
significant cancer, 7 had significant in-field disease, and 4 had
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significant out-of-field disease. Of the 11 patients with positive
biopsies, 4 were actively monitored, 4 underwent repeat IRE, 1
underwent RP, and 2 received radiotherapy.

A study of 19 patients treated with partial gland IRE in the UK
followed up patients for 12 months. Of the 16 (84%) patients
available for follow-up at 12 months, all had pad-free/leak-free
continence, and only one patient reported new-onset ED. On
follow-up biopsy, 11 (69%) men were disease-free, 1 had clinically
insignificant disease, and 5 had clinically significant disease.41

IRE provides a side effect profile and adequate oncologic out-
comes that are comparable to other PGA modalities. Recurrence
rates appear to be 20e25%.39,40 Similar to other modalities, larger
studies including only patients with clinically significant disease
are needed.

4. Conclusion

Although prostate cancer is frequently multifocal, data suggest
that ablation of the index lesion can lead to adequate cancer con-
trol. PGA targets the index lesion using either thermal or
nonthermal energy and is emerging as a viable technique in the
treatment of localized prostate cancer. In this review, we have
demonstrated that most PGA procedures are well tolerated with
significantly fewer side effects, particularly pertaining to erectile
function and urinary continence, thanwhole gland therapy. We did
not see durable differences in functional outcomes between ther-
mal and nonthermal PGA.

In order for PGA to become more widely used, long-term
oncologic outcomes of patients with clinically significant disease
are needed. In addition, a clearer definition of how tomonitor these
patients after treatment with regard to both PSA and MRI surveil-
lance must be clarified. Clarity must also be given regarding the
need for posttreatment biopsy and oncologic outcomes reported
for both in-field and out-of-field recurrences. Many studies with
longer term follow-up include patients with GG 1 disease who
would be recommended for AS today. As the cohorts that only
include patients with clinically significant disease mature, we will
be able to compare the long-term outcomes of PGA to established
radical therapies; delay in radical treatment appears to be a good
surrogate for efficacy. Should oncologic outcomes remain compa-
rable, PGA will become a standard-of-care option for a subset of
patients with MRI-visible dominant lesions who wish to avoid the
side effects of whole gland treatment.
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