
Contemporary Results of Focal Therapy
for Prostate Cancer Using Cryoablation

Vladimir Mouraviev, M.D., Ph.D.,1 Truls Erik Bjerklund Johansen, M.D., Ph.D.,2

and Thomas J. Polascik, M.D.1

Abstract

The concept of focal therapy is rapidly evolving and gaining popularity from both physician and patient per-
spectives. We review the rationale, candidate selection, and results of the first clinical studies of focal cryoablation
for selected patients with low volume and low- to low-moderate–risk features of prostate cancer as an alternative
to whole-gland treatment. In spite of improved understanding of the tumor biology of early stage disease, we
currently have limited tools to select appropriate patients with low- to low-moderate risk unifocal or unilateral
prostate cancer who may be amenable to focal therapy. From a technical point, a number of ablative treatment
options for focal therapy are available, with cryoablation having the most clinical experience. Recently, several
reports have been published from single and multi-institutional studies that discuss focal therapy as a reasonable
balance between cancer control and quality-of-life outcomes. Retrospective pathologic data from large prosta-
tectomy series, however, do not clearly reveal valid and reproducible criteria to select appropriate candidates for
focal cryoablation because of the complexity of tumorigenesis in early stage disease. At this time, a more feasible
option remains hemiablation of the prostate with reasonable certainty about the absence of clinically significant
cancer lesion(s) on the contralateral side of the prostate based on three-dimensional transperineal prostate biopsy
mapping studies. Minimally invasive, parenchyma-preserving cryoablation can be considered as a potential
feasible option in the treatment armamentarium of early stage, localized prostate cancer in appropriately selected
candidates. There is a need to further test this technique in randomized, multicenter clinical trials.

Introduction

For the most part, we still dogmatically consider pros-
tate cancer (PCa) to be a heterogeneous, multifocal dis-

ease and thus treat patients with whole-gland therapy. The
widespread screening programs and improved technique of
prostate biopsy, however, led to the recent trend that ap-
proximately 90% of prostate cancers detected today are clin-
ically localized. The uniqueness of these data are impressive
compared with the clinically localized rate at the time of de-
tection of other common cancers, such as breast (63%), cer-
vical (55%), and colorectal (39%). Furthermore, because a
proportion of PCas now being diagnosed are unifocal, uni-
lateral, or of lower malignant potential (‘‘clinically insignifi-
cant’’), this has raised questions as to whether all patients need
radical treatment.1–6

According to CaPSURE data, the proportion of patients
with favorable or low-risk tumor characteristics has risen
from 29.8% in 1989 to1992 to 45.3% in 1999 to 2001. Moreover,

this tendency is being accelerated today with the im-
plementation of extended and multicore prostate biopsy.
Despite the growing popularity of the concept of focal ther-
apy, however, the absolute majority of low-risk patients ac-
cording to the D’Amico definition7 remain overtreated
undergoing whole-gland therapy. Miller and associates8

suggested that among the 24,405 men with lower-risk PCa,
55% received initial curative treatment; 10% were overtreated
with radical prostatectomy and 45% with radiation therapy.

Ultimately, the treatment paradigm of managing early-
stage, localized PCa is to distinguish patients who harbor low-
risk cancer for an active surveillance approach from those
who might have a potentially dangerous index lesion that can
be ablated and those who have life-threatening bilateral can-
cer necessitating a whole-gland radical treatment.

This review evaluates the rationale, candidate selection,
and results of the first clinical studies of focal cryoablation for
select patients to offer a ‘‘middle ground’’ treatment option
between active surveillance and whole gland treatment.
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Evidence-Based Decisions

A consensus panel of the 2nd Duke-Amsterdam Interna-
tional Symposium on Imaging and Focal Therapy re-
commended the following definition: ‘‘Focal therapy is a type
of treatment that aims to eradicate known cancer within the
prostate and at the same time preserve uninvolved prostatic
tissue with the aim of preserving genito-urinary function.’’9

Accordingly, the goals of modern focal cryoablation in-
clude the following critical points:

1. Accurately eradicate known areas of cancer.
2. Induce local toxicity.
� Avoid collateral damage of surrounding anatomic

structures.
� Avoid long- term complications.

3. Avoid systemic toxicity.
4. Fast and simple procedure.

The American Urological Association best practices policy
statement summarized that subtotal prostate cryosurgery
currently has level III evidence. While this concept is attractive
from both a patient and physician perspective, clinical results
are limited to short- or intermediate-term follow-up. There-
fore, the panel’s recommendation encouraged the collection of
additional experience of subtotal prostate cryoablation for a
more robust, evidence-based analysis.

Advantages of cryoablation compared with other mini-
mally invasive technologies include its Food and Drug Ad-
ministration approval for the management of localized PCa,
technical development of third-generation cryotechnology
that allows the performance of targeted freezing using ultra-
thin cryoprobes, and a minimal complication rate.

Patient Selection

Available selection criteria of ongoing clinical studies using
focal cryoablation reported in the literature were mainly
drawn from theory (Table 1).10–14 As a historical control,
patient selection and prognostic indicators for radical pros-
tatectomy (RP) have been aided by use of the Partin tables15 or
Kattan nomogram16 that provides probabilities for adverse
pathologic features, such as extraprostatic extension, seminal

vesicle or lymph node involvement, as well as the likelihood
for local or systemic recurrence. In contrast, there are no
similar selection criteria for focal therapy because of the
complexity of early-stage carcinogenesis.

Several investigators have used the D’Amico definition7 to
select appropriate candidates for focal therapy among low-
risk candidates.4,10–12 For example, in a clinical study of 538
patients with low- to low-moderate risk–features who were
treated with RP, Polascik and colleagues17 found that only
two pretreatment clinical variables were significantly pre-
dictive of pathologic unilateral PCa: Negative family history
of PCa and clinical unilaterality based on prostate biopsy. The
strongest predictor in multivariate analysis of pathologic
unilaterality was biopsy unilaterality. These variables can be
used to assess men with low- to low-moderate–risk PCa along
with other established low-risk features before selection for
subtotal ablation. Iczkowski and coworkers18 matched bi-
opsy, RP, and clinical data from 393 patients at two institu-
tions, concluding that only unilateral and unifocal cancer on
prostate biopsy were strong predictors of unilateral and uni-
focal disease, respectively, for small-volume PCa (�0.5 cc). To
date, it does not appear that any prostate-specific antigen
(PSA) threshold, biopsy Gleason grade, or clinical stage cut
point within the low-risk category can more reliably select
men with unilateral or unifocal disease.17–19

At present, however, there is neither a consensus as to a
strict definition of inclusion=exclusion criteria nor pretreat-
ment planning guidance for focal therapy. For instance,
Yoon and colleagues,20 analyzing the pathologic features of
100 RP specimens of low-risk patients with clinically unilat-
eral disease by routine, office-based prostate biopsy, demon-
strated that none of the seven patients with PSA levels higher
than 10 ng=mL had clinically significant PCa in the contralateral
lobe on RP pathology findings. Whether this finding implies
that the baseline PSA level needs to be <10 ng=mL to consider
focal therapy remains unclear and needs further study.

Given the absence of an accurate imaging modality for PCa
detection, the prostate biopsy remains the single crucial factor
for treatment planning, especially when considering focal
therapy.18,21–24 The spectrum of prostate biopsy cores taken
ranges from 6 to 80þ, yet it is not known how many cores are

Table 1. Current Selection Criteria for Focal Cryoablation

Study PSA ng=mL GS cT bx criteria

Bahn et al10a All (mean¼ 4.9) 5–7 N=A Initial 6–8 cores, then targeted bx
including NVB and SV if ECE
was suspected

Ellis et al13 All (mean¼ 7.2) 3–10 (mean¼ 6) T1c–T2c Unknown (retrospective study)
Onik et al11 0.9–18 3–8 T1c–T2b 2nd bx on negative side, TRUS
Sartor et al14b <10, PSAD

<0.15 ng=mL=g
3þ3 or less

(no grade 4 or 5)
T1NxMx

or T2aNxMx

Total length of PCa <10 mm total
and <7 mm in any 1 core; <1=3
of cores positive for cancer. 10
core minimum biopsy schema
plus two additional cores for
every 10 g of prostate >40 g
(maximum of 18 cores)

aNo PSA, GS, cT selection criteria; required biopsy-proven, unilateral disease for entry.
bRadiologic imaging (CT�MRSI): Largest dimension <15 mm if prostate volume >25 g or <10 mm if volume <25 g. Capsular contact

<5 mm on axial imaging. No signs of ECE or SV invasion.
CT¼ computed tomography; MRSI¼magnetic resonance spectroscopic imaging; PSA¼prostate-specific antigen; GS¼Gleason score;

cT¼ clinical stage; bx¼biopsy; N=A¼not available; NVB¼neurovascular bundle; SV¼ seminal vesicle; ECE¼ extracapsular extension;
TRUS¼ transrectal ultrasonography; PSAD prostate-specific antigen density; PCa¼prostate cancer.
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sufficient to assure that a clinically significant cancer will not
be missed on the untreated side,21,22,24–27 Even a single posi-
tive core that is identified in low-risk PCa when obtained with
routine transrectal biopsy techniques may not exclude bilat-
eral disease in all instances. Barber and associates28 investi-
gated the data of 129 men with a single positive PCa core (in a
6–12 core biopsy), with 46 (36%) patients subsequently treated
with RP. Final pathology assessment showed that almost 90%
with Gleason score �6 have disease on the side contralateral
to the positive biopsy core and approximately one fourth
(22%) have a component of high-grade disease in the contra-
lateral lobe. The single positive core correctly predicted the
laterality of the largest tumor focus in 71% of cases. Emerging
data suggest that the traditional sextant or extended 12-core
biopsy is likely not sufficient to exclude contralateral disease,
despite a single or unilateral focus that is identified by routine
biopsy.20,25,27

Most of the literature that analyzes various biopsy schemes
is aimed at the detection of PCa without regard to laterality or
focality because this detailed information is not necessary for
whole-gland therapy.23,29–31 Similarly, retrospective analysis
of various biopsy techniques that are performed simply to
diagnose and not map PCa foci will have limited applicability
for focal therapy planning.

It appears that different biopsy techniques that positionally
map PCa foci in three dimensions will be necessary for focal
therapy. Crawford and Barqawi26 introduced template-
guided transperineal, three-dimensional pathologic mapping
biopsy (3DMB) to detect clinically significant cancers before
focal therapy. In a computer-simulated study of RP and ca-
daveric specimens, they found that using 5-mm grid spacing
to obtain a mapping biopsy appears to be more accurate to
detect clinically significant cancers (85% vs 37%, respectively).
From their recent update of 146 patients with low-risk fea-
tures by the D’Amico definition, 3DMB (mean number of
cores 61.5) in comparison with TRUS- guided biopsy (mean
number of cores 11.5) revealed that a significant portion of
men harbor a clinically significant PCa that can facilitate op-
timal treatment planning for focal ablation.32 These results are
encouraging for providing superior localization compared
with routine TRUS biopsy. If confirmed with more data, this
technique may become an essential component to select pa-
tients for focal therapy until an appropriate imaging modality
is developed.

Several limitations in this field need to be outlined. One
weak point in published series is a lack of standardization
of pretreatment biopsies. Clinical protocols should be stan-
dardized for both the treated and untreated sides of the
prostate with more details; eg, the localization of positive
biopsies and their percent of tumor involvement. In addition,
a certain number of biopsies have to be defined per cm3 of
prostate tissue to ensure that clinically significant cancer is not
inadvertently missed because of sampling limitations.

Ultimately, when selecting patients, we need to consider
several critical questions about the possible goal(s) of focal
therapy:

(1) Is the expectation cancer cure or cancer control?
(2) Is clinically significant PCa being inadvertently missed

in the untreated part of the gland?
(3) How can careful surveillance of the untreated paren-

chyma be optimized?

Current Protocols of Focal Cryoablation

A nerve-sparing cryoablation technique to manage PCa
was first described in 2002 by Onik and coworkers33 in a pilot
study of nine patients by performing unilateral ablation of
the lobe where the positive biopsy was identified and leaving
the contralateral lobe and neurovascular bundle untreated.
After a mean follow-up of 3 years, seven patients were potent.
All patients had a stable PSA level and negative follow-up
biopsies. Subsequent experimental data in a canine model,
however, raised the question of incomplete ablation in the
peripheral prostate tissue; ie, the most frequent location of
PCa that can jeopardize cancer control.34 Therefore, subtotal
glandular ablation did not gain popularity until recently
when documented acceptable short- and intermediate-term
cancer control and functional outcomes became available.10–12

The recent technical innovations using third-generation
argon-helium gas systems are now capable of performing
efficient and targeted cryoablation.35–39

As mentioned, focal therapy includes any type of subtotal
glandular ablation that attempts to eliminate the cancer yet
preserve uninvolved tissue while maintaining a patient’s
quality of life (QoL), such as erectile, urinary, and bowel
function (Fig. 1). Focal therapy is intended to be a tailored
treatment, thereby avoiding overtreatment while cautiously
providing awareness of potential undertreatment.35,39–43

In the absence of image-guided therapy, at present, a
practical approach is hemiablation of the prostate leaving
untreated an intact lobe that will be able to facilitate an ac-
ceptable level of QoL, including potency and urinary conti-
nence. Retrospective analysis of a few large prostatectomy
databases demonstrated that some proportion of the patients
(up to 20%) with low-risk PCa could be selected for hemi-
ablation. While Tareen and associates44 stated that uni-
laterality alone should not drive selection of candidates for
hemiablative focal therapy in their large comparative study
of 1458 RP series (311 with unilateral vs 1147 with bilateral
tumors), these authors concluded at the same time that men
with unilateral PCa have more favorable oncological outcomes
than those with bilateral PCa. By collecting more data on the
tumor biology of unilateral disease, the critical aspects of this
entity may be gradually unveiled. For instance, Weckermann
and coworkers45 investigated the data of 564 men with cT1c or
unilateral palpable disease with positive biopsy cores only in
one lobe who underwent RP with some cases of pelvic node
dissection. They found that unilateral PCa preferentially me-
tastasized to the ipsilateral pelvic lymph nodes.

Therefore, at this stage of our knowledge, hemiablation can
be considered as an optimal model for focal therapy as a next
historic control (after active surveillance with organ preser-
vation and RP) toward true focal ablation of unifocal lesions in
the future. The urethra serves as the natural anatomic struc-
ture in the midline that allows sculpting of the ice ball within
one lobe. A review of pathology data, however, both retro-
spectively and prospectively, can serve to suggest other al-
ternative options for the development of the focal therapy
concept. For instance, Ward and colleagues46 did a compari-
son between hemiablation and 3=4 ablation templates on the
data of 180 men with unilateral disease who proceeded with
RP. These two modalities would have successfully treated all
clinically significant prostate tumors in 64% and 81% of pa-
tients, respectively. Thus, the 3=4 template encompassed
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almost all index lesions. These results, however, need to be
reproduced by clinical data in men who are treated in such
fashion.

Clinical Application of Focal Targeted Cryoablation

To date, several small studies have reported clinical results
of focal cryoablation, including short- and intermediate-term
data.10–13,47 Only one study explored a technique of focal
targeted ablation of a unifocal lesion. Onik and associates47

recently updated their series of 48 patients with at least 2-year
(mean 4.5 years) follow-up. In total, 45 of 48 (94%) patients
have stable PSA levels with no evidence for cancer, despite
25 patients being medium to high risk for recurrence. No local
recurrences were noted in the areas that were treated based on
biopsy findings. In 4 of 48 patients with an unstable PSA level
within the first year of follow-up, biopsy findings revealed
persistent tumor in the untreated area of the gland. Potency
was maintained to the satisfaction of the patient in 36 of
40 men who were potent pretreatment. Of the 48 men in the
series, all were continent after focal ablation.

Lambert and colleagues12 presented data on 25 patients
who underwent unilateral cryoablation based on a minimum
12-core biopsy that suggested the presence of PCa in one lobe.
The criteria for suspicion of biochemical failure after treat-
ment was a PSA nadir less than 50%. Of the 25 patients,
21 (84%) demonstrated PSA disease-free survival defined as a
greater than 50% PSA nadir reduction. Seven patients un-
derwent repeated prostate biopsy with cancer detected in the
contralateral untreated lobe in two (8%) patients and in
the treated lobe in one (4%) patient. Of 24 patients who were

potent preoperatively, 17 (71%) were potent after treatment.
All patients preserved their pretreatment urinary function,
maintaining complete continence.

Bahn and coworkers10 reported the results of a two-
institution trial of 31 patients with clinically organ-confined,
unilateral cancer that was identified by color Doppler ultra-
sonography and confirmed by targeted and systematic
biopsy. All patients, who had a strong desire for preservation
of sexual function and continence, were treated with unilat-
eral cryoablation. Cancer control data at a mean follow-up of
70 months were acceptable; eg, biochemical disease-free sur-
vival using the American Society for Therapeutic Radiology
and Oncology (ASTRO) definition of three consecutive PSA
increases48 was maintained in 26 (92.8%) of 28 patients with
negative biopsies in 24 (96%) of 25 patients. The one patient
with a positive biopsy in the apex of the contralateral un-
treated lobe was subsequently re-treated with full-gland
therapy and remains disease free. The overall potency-
preservation rate was 88.9%. There were no cases of inconti-
nence or other complications.

Ellis and associates13 presented a series of 60 consecutive
patients with a median age of 69 years, median PSA level of
7.2 ng=mL, median Gleason score of 6, and median clinical
stage of T1c disease with a mean follow-up of 15.2� 7.4
months after focal unilateral cryoablation. Biochemical
disease-free survival according to the ASTRO definition48 was
80.4% with a positive biopsy rate of 40% (with 13 of 14 cases
positive on the untreated side). The authors stated that using
a penile rehabilitation program, a potency rate of 70.6% was
achieved within 12 months. A total of 3.6% of patients were
incontinent at �6 months. Interestingly, 11 patients under-

FIG. 1. Possible focal therapy options. (A) True focal ablation; (B) hemiablation; (C) 75% ablation; (D) near total ablation.
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went a second focal cryoablation because of persistent cancer.
Of five patients with preserved erectile function after the first
cryoablation treatment, all (100%) regained potency after the
second procedure.

At the 2009 American Urological Association meeting,
Dhar and colleagues49 reported the results of 795 patients
who were treated with subtotal prostate cryoablation from
the Cryo On-Line Data registry. Patient characteristics
were: Median age of 68 (37–85) years, median Gleason score of
6 (6–9), and median follow-up of 1 year. The positive biopsy
rate after focal cryotherapy was 4.5% of the total population.
The cancer control data at 5 year follow-up were superior
in low- and intermediate-risk categories than in high-risk,
especially per the Phoenix-definition50; eg, 64 %, 69% vs 41%,
respectively (Table 2). Regarding complications, incontinence
was identified in 2.8%. Of the 134 patients who were potent
before cryoablation, 87 (65%) were sexually active 12 months
postoperatively. Several limitations raise concerns about the
design and quality of this large multicenter study; eg, why

patients with high-risk features were included, how many
biopsy cores were necessary for entry, the selection criteria
used, and types of focal ablation. It is also not clear if the
follow-up evaluation was standardized, including a specific
post-treatment biopsy protocol.

Possible Pitfalls and Concerns

The essential argument for opponents of focal therapy is
missing clinically significant PCa in the untreated part of the
gland. In other words, to what extent will tumor control be
jeopardized in favor of preserving sexuality? Rukstalis and
coworkers51 analyzed 112 RP specimens and concluded that if
the index lesion (largest tumor) detected with biopsy could be
extensively ablated in 9 of 12 prostate zones, cancer control
would be accomplished with a 21% risk of significant (ie,
>0.5 cc) residual disease.

Yoon and colleagues20 assessed 100 RP specimens from
patients with low-risk unilateral disease (based on routine

Table 2. Cancer Control and Complication Rates After Focal and Unilateral Cryoablation

Reference
No.
pts Mean F=U bDFS - No. (%)

Biopsy-proven
recurrence

Potency
preserved (%)

Continence
preserved (%)

Focal targeted cryoablation of unifocal lesion
Onik et al11 55 3.6 yrs 52 (95%) -ASTRO 4 (7%) -untreated

area
44 (85%) 54 (95%)

Unilateral cryoablation
Bahn et al10 31 70 mos 26=28 (93%) -ASTRO 1=25 (4%) - untreated

lobe
24=27 (88.9%)

totals:
31 (100%)

13=27 (48.1%)
fully recovered

11=27 (40.8%)
medication
assisted

Lambert et al12 25 28 mos 21 (88%) -<50%
PSA nadir

3 (12%) total: 17 (71%) 25 (100%)

2 (8%) - untreated
lobe

1 (4%) - treated lobe
Ellis et al 13 60 16.7 mos 42 (80%)-ASTRO 14 (23%) total: 24=34 (70.6%)

with sexual
rehabilitation

53=55 (96.4%)

13 (22%) - untreated
lobe

1 (1%) - treated lobe

All kinds of focal=partial gland cryoablation
Dhar et al49a 795 12 mos 5-year bDFS

(ASTRO):
26 =199 (4.5%) 87=134 (65%) 11=393 (97.2%)

81.4% - low-risk
81.2% -intermediate

risk
83.4% - high-risk
5-year - bDFS

(Phoenix):
63.9% - low-risk
68.7% -intermediate-risk
35% - high-risk

aIn three cases (0.4%), rectal fistula was diagnosed between 6 weeks and 12 months postoperatively.
Pts¼patients; F=U¼ follow-up; ASTRO¼American Society for Therapeutic Radiology and Oncology; bDFS¼biochemical disease-free

survival.
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transrectal biopsy findings) and found contralateral disease in
65 cases with 13 cases having tumor volumes more than 0.5 cc.
They identified that the more frequent location of ‘‘hidden
lesions’’ on the side contralateral to the positive biopsy were
anteriorly in seven cases, with six specimens having PCa in
the transition zone and one in the anterior horn of the pe-
ripheral zone and the transition zone. Ultimately, 20% of all
cases had adverse pathology findings according to tumor size,
extracapsular extension (ECE), grade, or positive surgical
margins on the contralateral side.

Of 275 patients with clinically low-moderate risk features,
Polascik and coworkers17 found that clinically significant PCa
was identified contralateral to a unilaterally positive prostate
biopsy (6–16 cores) in RP specimens that had such adverse
pathologic features in 24% of all cases including ECE (14.9%),
percent of tumor involvement>15% (8.4%), Gleason score>7
(4.7%), seminal vesicle involvement (2.5%), or its combina-
tion. Johnstone and colleagues52 found that the diagnostic
pattern for the conventional prostate biopsy (6–12 cores) was
unreliable compared with RP specimens in nine reported se-
ries comprising almost 800 cases with minimal unilateral
disease by prostate biopsy. Final pathologic assessment of
prostatectomy specimens revealed a maximal tumor volume
>10 cc in three series, ECE in 10.5% of cases, a positive sur-
gical margin rate of 10.5%, Gleason 4 pattern in 14%, and
bilaterality in about 80%, respectively.

When considering targeted focal ablation, the main focus at
diagnosis is to determine: (1) the three-dimensional cancer
location within the gland, (2) cancer volume, and (3) biologic
potential (eg, which aggressive foci need immediate therapy,
while other indolent foci may be able to be followed or treated
with a chemoprevention strategy). The challenge is how to
define the clinically significant PCa focus based on its natural
biologic history tempered with patient life expectancy. Fur-
ther research will be needed to understand the biologic po-
tential of each of the individual PCa foci within a cancerous
gland. In addition, chemoprevention combined with focal
treatment is a future viable concept that deserves further ex-
ploration.26

In the absence of randomized clinical trials, the short-term
results of phase II studies (Table 2) demonstrated a promising
balance between cancer control and QoL issues in carefully
selected candidates with early-stage prostate cancer. While
realizing not complete eradication of cancer in prostate after
focal therapy with possible development of other tumor
focus(i) in an untreated area, it remains of paramount im-
portance to perform a thorough and regular active follow-up
of this patients. Other serious limitations to evaluating the
effectiveness of focal cryoablation on QoL issues is an absence
of assessment tools with established and validated criteria or
instruments to define sexual well-being and continence
function. Historically, it has not been perfectly done for dif-
ferent kinds of whole-gland therapy, such as radical prosta-
tectomy, radiation therapy, or cryoablation. Therefore, the
development of these criteria reflecting treatment outcomes
needs to be initiated as a first priority in the focal therapy
setting.

Conclusion

One main achievement in the developing concept of focal
therapy is the willingness of an interdisciplinary scientific

community to steadily implement advances in imaging and
ablative technologies into clinical practice. Although imped-
iments to the widespread adoption of focal therapy exist,
primarily because of the multifocal nature of PCa and the
current lack of precise imaging, research into clinical predic-
tors of PCa unifocality or unilaterality is necessary to devel-
opment of the focal therapy concept.

A major research goal is the identification and development
of reliable pretreatment prognostic indicators that can accu-
rately predict the natural history of a patient’s tumor. Sig-
nificant advances in tumor biology and the introduction of
novel minimally invasive therapies may further facilitate the
inclusion of minimally invasive treatment options for selected
candidates in contrast to radical whole-gland treatment as we
move toward a more individually tailored therapy program.
For those patients with unifocal or unilateral PCa lesions who
seek a more targeted treatment with QoL preservation, op-
tions such as focal targeted cryoablation are currently avail-
able. Only long-term results of prospective multi-institutional
clinical trials, however, will determine outcomes among pa-
tients with small-volume PCa and increase understanding of
tumor biology.
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Abbreviations Used

ASTRO¼American Society for Therapeutic Radiology and
Oncology

ECE¼ extracapsular extension
PCa¼prostate cancer
PSA¼prostate-specific antigen
QoL¼ quality of life

RP¼ radical prostatectomy
3DMB¼ three-dimensional pathologic mapping biopsy
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