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Focal therapy for prostate cancer — where are

we in 2011?

Michael S. Borofsky, Timothy Ito, Andrew B. Rosenkrantz and Samir S. Taneja

Abstract: Prostate cancer treatment is a controversial topic amongst physicians and patients
alike. Radical therapies such as prostatectomy and whole gland radiation offer the best out-
comes in terms of oncologic efficacy, but the decision to undergo treatment must be weighed
against its potential morbidity. Over the past decade, the concept of focal therapy for prostate
cancer has been introduced as a potential method of achieving oncologic control with a lesser
degree of morbidity. Focal therapy refers to isolated ablation of a tumor focus with sparing of
uninvolved, surrounding tissue. While it remains in the early stages of development, consid-
erable research is underway that will help determine the optimal method of achieving this goal.
Current areas of investigation include appropriate candidate selection, lesion identification,

modality of treatment, and follow-up strategies.
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Introduction

Prostate cancer is the most common nonderma-
tologic cancer in American men. Over 200,000
new cases are diagnosed each year affecting
approximately one of every six US men
[Altekruse er al. 2010]. Since the introduction
of prostate-specific antigen (PSA) testing, pros-
tate cancer has undergone a stage migration with
a majority of patients now being diagnosed with
clinically localized, low-volume, low-grade dis-
ease [Stattin ez al. 2010]. The clinical significance
of these low-risk cases is a source of great debate.
Considering the potential morbidity of radical
therapy (prostatectomy, radiation) there are an
increasing number of critics who argue that pros-
tate cancer is currently being overtreated. This
growing sentiment has led to increased interest
in alternative strategies and treatment options.
Active surveillance is one such approach, yet
despite its increasing popularity only 10% of
men diagnosed with prostate cancer currently
opt to defer therapy [Cooperberg er al. 2007].

Focal therapy has been proposed as a middle
ground between active surveillance and radical
therapy. The idea behind focal therapy is that
by identifying the specific area of the prostate
involved by tumor, one might be able to focus
treatment and spare uninvolved tissue. While in

theory focal therapy is an exciting treatment par-
adigm, only a limited amount of data is available
regarding its efficacy for oncologic control and
decreased morbidity. Current areas of investiga-
tion include appropriate candidate selection,
lesion identification, modality of treatment, and
follow-up strategies. In this review we examine
the most recent data available regarding focal
therapy for prostate cancer and investigate
future directions of this evolving treatment
strategy.

Treatment goals

Before measuring the efficacy of treatment, it is
first important to analyse the criteria by which its
success is determined. If success relies on eradi-
cation of all disease, the ideal patient population
consists of men with unifocal, low- to intermedi-
ate-risk disease located within a limited region of
the prostate. A recent consensus panel recom-
mended this curative intent approach to focal
therapy as important for proof of concept [de la
Rosette er al. 2010]. The downside of this
approach is that it limits focal therapy to a very
select group of men. Our group has shown this to
be true finding that of 1400 men undergoing rad-
ical prostatectomy, only 11% had unilateral, low-
risk disease (PSA <10ng/ml, Gleason Score
(GS) <7, Percent tumor involvement (PTI)
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<10%) [Tareen er al. 2009]. A similar study by
Bott and colleagues showed that unifocal and
unilateral disease in men with low to intermediate
preoperative risk features (PSA <20ng/ml, GS
<7, <66% cores positive) existed in only 14%
and 13% respectively as determined after radical
prostatectomy [Bott er al. 2010].

Conversely, there is growing support for the idea
that individual foci of cancer within the same
gland may be genetically distinct in potential for
metastasis and lethality; thus, isolating treatment
to a dominant focus of cancer (commonly
referred to as the index lesion) may be sufficient
to render the disease nonlethal. The concept of
isolated treatment of the index lesion is predi-
cated upon several pathologic and biological
observations. Pathologic analyses have demon-
strated that the index lesion generally comprises
the majority of tumor volume, the highest
Gleason score, and the site of extracapsular dis-
ease, if present [Ohori ez al. 2006; Arora et al.
2004; Noguchi er al. 2003; Wise et al. 2002;
Haggman er al. 1997; Ruijter ez al. 1996]. The
index lesion volume itself has been shown to be a
predictor of PSA recurrence [Stamey et al. 2001].
Furthermore, the rate of PSA recurrence in cases
of unilateral and bilateral disease has been shown
to be similar (11.4% wersus 14.4%) indicating
that secondary tumors do not often metastasize
[Mouraviev et al. 2007]. Arora and colleagues
analyzed secondary tumors and found that they
only contributed to approximately 20% of overall
volume with only 3% of them containing ele-
ments of high-grade disease [Arora er al. 2004].
Finally, it has been demonstrated that metastases
typically arise from a single clonal cell population
within the prostate. Liu and colleagues compared
the genetic identities of 94 different metastases in
30 men and found a 63—100% match in genomic
identity to the primary tumor depending on the
type of genomic assay used [Liu ez al. 2009].

The implications of targeting the index lesion
rather than all tumor foci regardless of clinical
features is significant because it would theoreti-
cally expand the number of potential candidates
for focal therapy. Based on this intent to ablate
only clinically significant disease, Bott and col-
leagues estimated that 59—68% of patients in
their cohort would have been suitable for therapy.
While the index lesion theory is provocative,
validation will require several questions to be
answered. How can the index lesion be accurately
identified? Is the size of the lesion a reasonable

indicator of the likelihood of lethal phenotypes?
Is ablation of the index lesion safe and adequate
for oncologic control? And, most importantly,
can short-term endpoints be utilized to deter-
mine oncologic efficacy?

Candidate selection

To date, the criteria by which men have been
selected as candidates for focal therapy has
varied widely between studies [de la Rosette
et al. 2010; Sartor er al. 2008; Eggener er al.
2007]. As highlighted in the previous section,
one would expect different criteria to exist
depending on whether the main goals of treat-
ment are oncologic efficacy versus decreased mor-
bidity. Another criteria influencing candidate
selection is the optimal means by which tumor
focality is determined. To date, inconsistency in
accurately mapping tumor foci is the main limi-
tation in terms of patient selection [Taneja and
Mason, 2010]. The two areas which are being
most heavily investigated for this purpose are
transperineal mapping biopsy (TPMB) of the
prostate and advanced prostatic imaging. It is
likely that one, if not both, of these strategies
will ultimately help define optimal characteristics
for patient selection.

Prostate biopsy

Traditionally, 6 and 12 core transrectal biopsies
have been the preferred method of diagnosing
prostate cancer. However, recent studies demon-
strate a significant understaging of disease when
using these techniques. Concordance rates
between unilaterality on pre-operative biopsy
versus unilaterality on final pathology after radical
prostatectomy are low, ranging from 26% to 35%
[Quann er al. 2010; Tareen et al. 2009; Scales
et al. 2007; Wise er al; 2002]. Meanwhile, the
presence of unifocal disease has been estimated
to be even lower, between 11% and 14% [Bott
et al. 2010; Tareen er al. 2009]. These findings
emphasize the need for a better means of tumor
identification prior to treatment.

The discrepancy between biopsy and final
pathology findings are most likely a result of lim-
ited sampling. To account for this, TPMB has
been proposed as a way to more accurately pre-
dict tumor focality. The TPMB technique was
initially introduced as a method to detect prostate
cancer in men with multiple negative biopsies
despite high clinical suspicion for cancer, and is
generally performed using a brachytherapy grid
to take samples at 5 mm intervals. In one large
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study comparing traditional biopsy to TPMB
Onik and colleagues found a large discrepancy
in biopsy results [Onik er al. 2009]. In the
study, 180 men with unifocal prostate cancer
based on initial biopsy underwent TPMB with
an average of 50 cores sampled. A majority
(61%) were later found to have bilateral disease
and a significant number (23%) of cases were
upstaged by Gleason score. Based on these find-
ings the authors estimated that the results of the
TPMB would have changed management in 69%
of their cohort. As a result, TPMB has since been
advocated as the gold standard approach to iden-
tifying candidates for focal therapy [Eggener,
2010].

Prostate imaging

Critics of TPMB argue that it is an unreasonable
option for a screening tool. Saturation biopsies
are lengthy procedures that are generally per-
formed in the operating room under general
anesthesia or sedation. The associated time
demands, cost, and morbidity of taking a large
number of biopsies have led many to seek an
alternative method for tumor detection and local-
ization. Although a variety of imaging modalities
have been explored for this purpose, MRI
currently provides the best noninvasive means
of depicting tumors within the prostate.

The performance of prostate MRI in tumor iden-
tification has improved substantially over the past
decade [Villers er al. 2009]. This trend reflects
ongoing improvements in MRI hardware and
software, combined with increasing experience
among radiologists in the interpretation of such
images. Perhaps most important has been the
emergence of functional MRI techniques, includ-
ing MR spectroscopy (MRS), diffusion-weighted
imaging (DWI), and dynamic contrast-enhanced
(DCE) imaging, for tumor detection. Each of
these three techniques has been shown to improve
tumor detection compared with standard
T2-weighted imaging (T2WI) alone [Turkbey
et al. 2010, 2009b; Villers er al. 2009; Haider
et al. 2007]. Multiparametric MRI (MpMRI)
describes the combination of T2WI with at least
two functional sequences and is currently consid-
ered the state of the art for prostate imaging.

There is a wide range of reported sensitivities and
specificities of MRI in detecting prostate tumors.
For instance, in a recent review by Turkbey and
colleagues the sensitivities and specificities of
T2WI alone for tumor detection, as reported in

the literature, were noted to range from 22% to
85% and from 50% to 99%, respectively
[Turkbey er al. 2009a]. Reasons for these large
ranges include variation in the magnet and coil
selection, the interpretation method employed by
the radiologist, and the diagnostic criteria used
for pathologic correlation across the different
studies. One consistently reported observation
is that MRI has improved sensitivity for lesions
of a greater size [Turkbey et al. 2010; Puech et al.
2009; Girouin er al. 2007]. For instance, Puech
and colleagues reported that the sensitivity of
combined T2WI and DCE improved from 32%
for detection of cancer foci of any volume to 86%
for cancer foci >0.5ml, using prostatectomy as
the reference standard [Puech ez al. 2009].

MRI findings are proving to have clinical utility
not just for tumor detection but also for risk strat-
ification. For instance, Fradet and colleagues
demonstrated that even the presence of MRI
findings suspicious for tumor in patients on
active surveillance was a risk factor for subse-
quent Gleason score upgrade [Fradet er al
2010]. Furthermore, MRI has been shown to
add incremental value to traditional pre-operative
staging nomograms of prostate cancer [Wang
et al. 2009, 2006]. In one study, Augustin and
colleagues compared the predictive ability of
3-T MRI and Partin nomograms in men who
underwent prostatectomy and found that MRI
was more accurate in the prediction of extracap-
sular extension [Augustin ez al. 2009]. MpMRI
has also demonstrated utility as an adjunct to
biopsy in men without a prior cancer diagnosis.
Recently, it has become possible to biopsy
suspicious MRI findings in such patients directly
under MRI guidance. As an example of this
technique, Roethke and colleagues reported
that among 100 patients with at least one prior
negative transrectal ultrasound (TRUS) biopsy
who underwent targeted MRI-guided biopsy of
suspicious findings, cancer was detected in 52
patients [Roethke er al. 2011].

It is expected that the clinical utility of prostate
MRI will continue to improve given ongoing
technological advancements combined with
efforts to develop structured prostate MRI
reporting schemes [Dickinson ez al. 2011].
However, at this point in time, the question of
whether MpMRI is a reliable alternative to
TPMB remains unanswered, particularly in
view of the suboptimal depiction of small
tumors using MRI. Further prospective and
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comparative series between MpMRI and TPMB
will be necessary to help answer this question.

Histoscan

A novel technology utilizing computer-aided
ultrasonography, termed histoscanning (HS),
has emerged as another promising new method
for mapping tumor foci within the prostate. HS
exploits differential backscatter of ultrasound
waves produced by altered characteristics present
in malignant tissues to distinguish cancer from
benign. Braeckman and colleagues reported the
initial series comparing HS to whole mount spe-
cimens in 29 men undergoing radical prostatec-
tomy [Braeckman er al. 2008, 2007]. The first 15
men comprised a ‘training set’ used to calibrate
and refine characterization algorithms which
were then applied and tested on the subsequent
14 men included in the study. HS demonstrated
100% sensitivity and Negative predictive value
(NPV) for predicting the presence of tumor foci
>0.5 ml within the test set. HS also demonstrated
accurate prediction of individual tumor volume
and overall tumor volume.

Further HS studies are limited to presented
abstracts. Kumaar and colleagues examined
HS’s ability to detect smaller tumors and demon-
strated similar success [Kumaar ez al. 2009]. For
lesions >0.2 ml, HS demonstrated sensitivity and
NPV of 88% and 92%, respectively. Norgaard
and colleagues found that increasing total
tumor volume on HS correlated with increasing
positivity of biopsies in 42 men with no prior his-
tory of prostate cancer [Norgaard and Autier,
2010]. Zatura and colleagues further demon-
strated that increasing tumor volume on HS in
50 men with a history of previous negative biop-
sies predicted men likely to have a positive result
on rebiopsy [Zatura ez al. 2010]. In all, HS pro-
vides a promising new noninvasive mapping
strategy in prostate cancer. Further large pro-
spective series are required to validate early trial
results and establish its role in patient selection
algorithms for focal therapy.

Focal therapies

To date, a number of different ablative
techniques have been used for focal therapy of
the prostate. There are only a limited number
of published results available at this time; thus,
consensus on optimal ablative approach, course
of treatment and follow-up strategy is still being
reached.

Cryotherapy

Of all of the ablative technologies available,
cryoablation is the one that has been used and
studied for the longest. While initial use of cryo-
therapy in prostate cancer centered on destruc-
tion of the whole gland, it has more recently been
investigated as a tool for focal therapy. Advanced
computer algorithms have made it possible to
strategically plan cryoprobe placement in order
to maximize destruction of targeted tissue while
sparing uninvolved but adjacent structures [Levy
et al. 2010; Mouraviev ez al. 2010].

The initial experience in focal therapy using
cryoablation came from Onik and colleagues
[Onik ez al. 2002]. In their study, nine men
with unilateral prostate cancer on biopsy under-
went cryoablation with preservation of the neu-
rovascular bundle on the side contralateral to
known disease. At a mean follow up of 3 years
all men had stable PSAs, six of six men with
repeat biopsies were negative for pathologic
recurrence, and seven of nine men were potent.

Several other clinical studies have investigated
the use of focal cryotherapy since Onik’s initial
report [Lukka er al. 2011; Truesdale et al. 2010;
Dhar er al. 2009; Onik er al. 2009, 2008, 2007;
Ellis er al. 2007; Lambert ez al. 2007; Bahn et al.
2006]. While a majority have been performed via
a hemiablative technique, optimal cryoprobe
placement has yet to be determined. As an exam-
ple of alternative strategies, Ellis and colleagues
modified their approach by the use of an addi-
tional cryoprobe located in the side contralateral
to the known disease [Ellis ez al. 2007]. In terms
of outcomes, potency rates after treatment range
from 65% to 90%. Meanwhile, incontinence is
rarely reported, ranging from 0% to 3.6%.

Although biochemical and biopsy-proven recur-
rence rates are reported in each study, there is a
lack of consensus between them on how recur-
rence was defined and which patients were
rebiopsied. It is clear that recurrence rates after
focal therapy are higher than those of whole
gland treatment; yet, what percentage of recur-
rence is from untreated disease wersus disease
missed on preoperative staging is a confounder
to follow-up statistics that makes them difficult
to interpret. The largest published experience
and outcomes with focal cryotherapy comes
from the Cryo On-Line Data (COLD) registry
[Dhar ez al. 2009]. Of 795 patients that had
been treated with focal cryoablation, 5-year
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biochemical disease-free rates ranged from 81%
to 83% based on ASTRO criteria and from 35%
to 68% based on PHOENIX criteria. Of the
patients who underwent rebiopsy, 25% had evi-
dence of cancer (4.5% of the total cohort).

Smaller series have found comparable oncologic
results. In Onik and colleagues’ follow-up series
on 120 men, 7% were found to have biochemical
recurrence [Onik er al. 2009, 2008, 2007]. Ellis
and colleagues reported a biochemical failure rate
of 20% according to the ASTRO definition, with
40% of the patients undergoing follow-up biopsy
having evidence of cancer [Ellis er al. 2007].
Lambert and colleagues reported a biochemical
recurrence rate of 12% defined as PSA nadir
>50% with 43% of patients who underwent
repeat biopsy having evidence of cancer. Bahn
and colleagues had the lowest rates of biochemi-
cal recurrence (7%) with only 1/25 (4%) men
having evidence of cancer when undergoing
repeat biopsy [Lambert er al 2007]. Finally,
Truesdale and colleagues reported a biochemical
failure rate of 27.3% according to the Phoenix
definition and a 46% positive rebiopsy rate
amongst cases with suspicion for recurrence
[Truesdale er al. 2010]. They determined that a
higher number of positive cores on preprocedure
biopsy was associated with an increased likeli-
hood of biochemical failure and positive postpro-
cedure biopsy.

One common trend amongst these recurrences is
that a majority (70—-93%) occurred on the
untreated side. In general, these would be
considered a failure of baseline staging rather
than a failure of treatment, although it is difficult
to discern whether all of these cancers were pre-
existent, prior to therapy. Most of these untreated
cancers were able to undergo a second therapy,
demonstrating a unique aspect of focal therapy in
the opportunity for retreatment.

High-intensity focused ultrasound
High-intensity focused ultrasound (HIFU) works
by ablating tissue via the application of mechan-
ical and thermal energy under ultrasound guid-
Unlike cryoablation, HIFU is still
considered experimental in the United States
thus the majority of published results are limited
to clinical trials as well as studies from Canada,
Europe, and Japan where the therapy has been
approved.

ance.

The majority of published results using HIFU
have investigated its efficacy as a whole-gland
treatment. Based on recent reviews the most
commonly encountered morbidities after whole-
gland therapy include impotence (44%), urinary
incontinence (8%), urinary retention (5.3%),
chronic perineal pain (3.4%), and rectourethral
fistula (1%) [Lukka er al. 2011]. Meanwhile, bio-
chemical progression-free survival ranges from
45% to 84% at 5 years and 69% at 7 years
using either ASTRO or Phoenix criteria
[Warmuth ez al. 2010].

The initial study demonstrating HIFU success in
focal therapy was performed by Madersbacher
and colleagues who performed focal HIFU on
10 men with unilateral prostate cancer prior to
radical prostatectomy [Madersbacher er al
1995]. After analyzing the specimens they discov-
ered that HIFU completely eradicated three of 10
tumors and destroyed a mean of 53% of tumor in
the other seven cases.

Since then there have been only two published
studies evaluating the performance of HIFU
when used for focal therapy. Muto and colleagues
compared 70 patients with bilateral disease
receiving whole-gland HIFU to 29 with unilateral
disease who had the transitional zones spared on
the unaffected side [Muto ez al. 2008]. The key
finding of this study was that focal treatment did
not appear to compromise cancer control. At 12
months there was a negative biopsy rate of 82%
with no statistically significant difference between
groups in terms of urinary symptoms based on
validated questionnaire. Erectile function was not
assessed.

Most recently Ahmed and colleagues performed
HIFU hemiablation in 20 patients with unilateral
disease [Ahmed ez al. 2011]. All but one patient
underwent follow-up biopsy at 6 months the
results of which were negative for cancer in
89% of cases. It should be noted that biopsies
were only taken from the treated side unless a
new lesion was noted on the contralateral side
during follow-up imaging. Furthermore, at 12
months time 95% of men reported erections suf-
ficient for intercourse and 90% of men were pad-
free and leak-free.

Other approaches

While cryoablation and HIFU are currently the
two modalities being used most frequently for
focal therapy, there are numerous other
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treatment strategies currently under investigation.
Focal laser ablation (FLLA) is one such technique
that uses laser energy to ablate MRI visible
lesions. The advantage of this approach is that it
can be done with real-time monitoring via MRI
allowing the surgeon to ensure completeness of
treatment as well as avoid vital structures in
order to minimize morbidity. A phase I trial look-
ing at 12 patients treated with FLLA was recently
published by Linder and colleagues [Linder ez al.
2009] After FLLA, 50% of the cohort had No evi-
dence of disease (NED) while 67% of them had
NED at the site of ablation. Of the patients who
were found to have residual disease at the ablation
site, one underwent radical prostatectomy with-
out complication. In addition, there was no
significant change in erectile function or voiding
after treatment. Further phase II studies are nec-
essary to validate the results of this treatment.

Another new approach currently under investiga-
tion is photodynamic therapy (PDT). PDT works
via the activation of injected photosensitizers by a
specific wavelength of light delivered through a
low-power laser optical fiber. This reaction in
turn creates toxic reactive oxygen species which
cause cell damage and death. PDT can be sepa-
rated into two subcategories: tissue-activated
PDT and vascular-activated PDT. In each case
a photosensitizer is injected into the patient and
light is then delivered to the target lesion leading
to destruction (Figure 1). The consequence of
the photosensitizer injection is that it accumu-
lates in other organs (notably skin and eyes)
necessitating a period of light protection for the
patient until the photosensitizer is no longer pre-
sent [Moore ez al. 2009].

To date the majority of PDT trials have been per-
formed on an investigative basis with small
cohorts. The efficacy of PDT was first demon-
strated in 1990 by Windahl and colleagues
using vascular targeted photosensitizers (hemato-
porphyrin for one case and porfimer sodium for
the other) in two patients undergoing treatment
[Windahl er al. 1990]. Each had negative biopsies
at 3 months follow up and one patient who died
of lung cancer 6 months after treatment had no
evidence of residual cancer on postmortem histo-
logical examination. Since then, PDT research
has primarily focused on determining the optimal
type and dose of photosensitizing agent available
as well as ideal duration of light exposure used
during treatment. Trachtenberg and colleagues
found increasing tissue ablation with increasing

light dose on 13 patients undergoing PDT
[Trachtenberg er al. 2008]: eight of 13 of these
patients had negative biopsies 6 months after
treatment. Of note, two patients developed rec-
tourethral fistulas. While there is limited data
regarding morbidity of PDT the most common
short-term adverse effects included irritative
voiding symptoms, stress incontinence, and uri-
nary retention. Further trials are underway to
help determine the optimal treatment guidelines
for this novel approach [Arumainayagam et al
2010].

Follow up

One of the main challenges remaining in focal
therapy is defining treatment efficacy and follow
up. By virtue of the fact that focal therapy pre-
serves prostate tissue, PSA is not expected to
become undetectable, but its relative kinetics
after therapy may be informative regarding treat-
ment effect. This remains to be determined.
Furthermore, traditionally accepted criteria for
biochemical recurrence such as the ASTRO and
Phoenix criteria are not applicable to focal ther-
apy since they were not designed for use in this
setting.

MRI has the potential to be used as a noninvasive
alternative to biopsy to confirm treatment suc-
cess; however, there are limitations to relying on
imaging alone as well. For one, not all tumors are
necessarily visible on MRI. Furthermore, ablated
regions of the prostate tend to have the same
hypointense appearance as cancer on T2WI
alone [De Visschere ez al. 2010]. Advancements
in MRI though have made it possible to distin-
guish between treated areas and cancer. Fibrotic
regions post-HIFU have different enhancement
patterns than tumors on dynamic contrast-
enhanced MRI and thus can be readily
distinguished [Rouviere er al. 2010]. In addition,
magnetic resonance spectroscopy imaging has
been shown to the increase sensitivity of
detection of recurrence postcryotherapy [Parivar
et al. 1996].

Conclusions

Focal therapy is a promising treatment strategy
that has the potential to significantly alter current
treatment approaches to prostate cancer. There is
accumulating evidence to suggest that it may
serve as a middle ground between active surveil-
lance and radical therapy for patients with low- to
intermediate-risk disease. However, it is clear
that there are critical questions that must be

188

http://tau.sagepub.com



MS Borofsky, T Ito et al.

Pretreatment

2 weeks post-PDT

Figure 1. MRI changes before and after photodynamic therapy of the prostate.

Table 1. Summary of pending focal therapy trials.

Modality Protocol n Biopsy PSA GS
MSKCC Cryotherapy = Hemiablation 50 TRUS <10 <6
MD Anderson Cryotherapy  Extended 100 TRUS <10 <3+4
hemiablation
Milan, Italy Cryotherapy = Hemiablation 100 TRUS <10 <é
Ahmed/Emberton  HIFU Focal 43 Template <15 <7
Ahmed/Emberton H1FU Index lesion 26 Template or <15 <8
TRUS/MRI
France HIFU Hemiablation 120 TRUS/MRI <10 <7
Multicenter HIFU Focal, Hemiablation, 150 Template or <15 <7
Europe Index lesion TRUS/MRI
Multicenter PDT-WST-11  Variable 85 Not reported  Not Not
Europe reported reported

PSA, prostate-specific antigen; GS, Gleason Score; HIFU, high-frequency ultrasound; TRUS, transrectal ultrasound; MRI,

magnetic resonance imaging; PDT, photodynamic therapy.

answered prior to its acceptance as a commonly
utilized and viable treatment option. With a great
deal of enthusiasm amongst patients and clini-
cians alike, focal therapy is certainly an area
prime for further research and investigation.
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