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been approved by the U.S. Food and Drug 
Administration, European Medicines Agen-
cy, or both. Over the past decade these tech-
niques have been applied more and more in 
the treatment of prostate cancer [5–7]. Imag-
ing guidance is imperative in all these types 
of treatment and is provided by transrectal ul-
trasound (3D), CT, or MRI. Of these imaging 
modalities, MRI—especially multiparamet-
ric MRI—is the most sensitive and specific 
imaging technique for prostate cancer [8].

Focal therapy of prostate cancer has the 
potential to reduce treatment-related compli-
cations such as incontinence and impotence 
without making concessions to cancer-specific 
outcome [9]. According to Meiers et al. [10], 
13–33% of patients with prostate cancer have 
a unifocal prostate cancer lesion and would 
be eligible for focal therapy. Consistent with 
the “index lesion theory,” even more patients 
would be suitable [11].

In 2010, a consensus panel of urolog-
ic surgeons, radiation oncologists, radiolo-
gists, and histopathologists from Europe and 
North America defined focal therapy of the 
prostate as follows [12]: 

A type of treatment that aims to erad-
icate known cancer within the prostate 
and at the same time preserve uninvolved 
prostatic tissue with the aim of preserv-
ing genitourinary function. 

Despite this definition, different varieties of 
focal therapy are described in the literature: 
hemiablation (i.e., treatment of the tumor af-
fected lateralized hemisphere of the prostate), 
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rostate cancer is the most frequent-
ly diagnosed cancer, accounting 
for 28% (218,000) of the total 
number of new cancer cases [1]. 

Prostate cancer is the second major cause of 
cancer death in men, responsible for 11% 
(32,000) of the total number of cancer deaths in 
men in the United States in 2010 [1]. Because 
of the widespread use of the prostate-specific 
antigen (PSA) test and the lowered PSA thresh-
old for biopsy, the number of newly diagnosed 
prostate cancers has strongly increased [2]. At 
present, radical treatment—that is, radical pros-
tatectomy or any form of radiotherapy—is not 
necessary to treat low-grade prostate cancer 
(Gleason score ≤ 6). Consensus exists that radi-
cal treatment is essential to treat aggressive 
prostate cancer (Gleason score > 6) [3]. How-
ever, whole-gland treatment can lead to signifi-
cant complications, such as incontinence (20% 
for radical prostatectomy and 5% for radiother-
apy) and impotence (64% for radical prostatec-
tomy and 66% for radiotherapy), and can have 
a substantial impact on quality of life [4].

Consequently, promising techniques such 
as cryosurgery, high-intensity focused ultra-
sound, and laser-induced thermal therapy 
have emerged as feasible minimally invasive 
focal treatment options. Although most of 
these techniques are still considered experi-
mental for focal treatment of prostate cancer 
and have not been approved by the Ameri-
can Urological Association or European As-
sociation of Urology and have not been in-
corporated in national guidelines, most have 
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OBJECTIVE. The purpose of this article is to evaluate MRI-guided therapies and to in-
vestigate their feasibility for focal therapy in prostate cancer patients. Relevant articles were 
retrieved using the PubMed online search engine.

CONCLUSION. Currently, MRI-guided laser ablation and MRI-guided focused ultra-
sound are the most promising options for focal treatment of the prostate in patients with pros-
tate cancer. Other techniques—that is, cryosurgery, microwave ablation, and radiofrequency 
ablation—are, for several and different reasons, less suitable for MRI-guided focal therapy 
of the prostate.
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hockey-stick ablation (i.e., hemiablation of the 
prostate plus one half of the contralateral hemi-
sphere), and targeted focal therapy (i.e., only 
the tumor itself is treated).

On one hand, ample discussion exists about 
how to select the appropriate patient for focal 
therapy. However, on the other hand, there is 
almost no discussion about the optimal focal 
therapy method. The latter must meet numer-
ous requirements: first, to be able to treat a 
specific area or one lobe of the prostate; sec-
ond, to accurately shape the ablation zone 
with no significant effect on the surrounding 
tissue; third, to be minimally invasive with a 
low pre- and postoperative complication rate; 
and, fourth, to be reproducible.

Consequently, the purpose of this article is 
to evaluate MRI-guided therapies and to in-
vestigate their feasibility for focal therapy in 
prostate cancer patients.

Materials and Methods
A systematic literature search was performed. 

Relevant articles published before January 1, 2012, 
in English, German, or Dutch were retrieved us-
ing combinations of both medical subject head-
ings and free search terms in the PubMed online 
search engine (U.S. National Library of Medicine). 
A combination of the following search terms was 
used: MRI, MRI-guided, prostate, ablation, radio-
frequency, laser, cryosurgery, microwave, brachy-
therapy, (high-intensity) focused ultrasound, focal, 
and therapy. The references of retrieved relevant 
articles were checked for additional valuable arti-
cles. Ex vivo, in vitro, and phantom studies were 
excluded, as well as all studies published before 
2000 because equipment and techniques have 
changed tremendously since that time.

All studies were scored: In each study, data about 
the study population, sample size, ablation technique, 
adverse events, and MRI methods were documented.

Results
Cryosurgery

In cryosurgery, tumor tissue is ablated by 
freezing. Cryosurgery was acknowledged as 
an established treatment option for men with 
newly diagnosed or recurrent organ-confined 

prostate cancer by the American Urological 
Association in 2008 [13]. Cryosurgery is usu-
ally performed under transrectal ultrasound 
guidance with a transperineal approach; how-
ever, cryosurgery can also be performed un-
der CT or MRI guidance [14, 15].

In prostate cryosurgery, the patient is 
placed in the lithotomy position. A template 
for needle positioning is placed against the 
perineum. The 17-gauge cryoneedles are, un-
der imaging guidance, transperineally insert-
ed into the prostate. Because of the Joule-
Thompson effect, the argon gas within the 
needle cools to –186°C and causes the for-
mation of ice at the tip of the probe and con-
gelation of the surrounding tissue. The thaw-
ing process can be active (with helium gas) or 
passive [16]. Correct needle positioning is es-
sential to freeze as much of the tumor as pos-
sible and to avoid damaging the surrounding 
tissues to prevent complications.

To date, only limited data about MRI-
guided cryosurgery study of the prostate are 
available (Table 1). The first results were re-
ported after two canine studies were per-
formed using an open 0.5-T MR system [17, 
18]: The two groups of investigators con-
cluded that MRI-guided cryosurgery is tech-
nically feasible. However, van den Bosch et 
al. [18] concluded that the volume of the ice 
ball formation during cryosurgery of healthy 
canine prostates as imaged with T1 sequenc-
es did not match the volume of tissue necro-
sis induced by the low temperatures. They 
found that contrast-enhanced MRI is a more 
consistent method for the prediction of tissue 
damage after cryosurgery, with an accuracy 
rate of 91% (Pearson r2 = 0.97).

Currently, the results of two patient stud-
ies have been reported: a study by Reisiger 
et al. [19] and a study by Tsoumakidou et 
al. (presented at the 2011 annual meeting of 
Cardiovascular and Interventional Radio-
logical Society of Europe). Reisiger et al. 
treated 12 patients with prostate cancer re-
currence after radical cryosurgery, in a 1.5-
T wide-bore scanner. No direct complica-
tions were seen. However, within 3 months 

of cryosurgery, local recurrence abutting the 
urethra was found in two patients. Another pa-
tient reported urine retention. Tsoumakidou 
et al. performed MRI-guided prostate cryo-
surgery in a wide-bore 1.5-T scanner in seven 
patients with newly diagnosed prostate can-
cer and in two patients with local recurrence. 
Besides some minor complications such as 
hematuria, dysuria, and urine retention, one 
major complication was reported: a rectal fis-
tula that spontaneously healed 3 months af-
ter cryosurgery. An advantage of performing 
cryosurgery under MRI guidance instead of 
transrectal ultrasound guidance is the possi-
bility to insert a rectal balloon with warm wa-
ter to protect the rectal wall from freezing.

All the aforementioned advantages of MRI 
guidance, compared with other imaging mo-
dalities, do count for cryosurgery except the 
possibility of temperature mapping. Tem-
perature mapping is unfortunately not pos-
sible for temperatures below 0°C with the 
currently available clinical MR temperature 
sequences. Although the temperature gradi-
ent within the ice ball is not measurable with 
MR temperature mapping, ice ball formation 
is visible on real-time MRI. Nevertheless, in-
vestigators have reported that the volume of 
the ice ball does not match the volume of tis-
sue necrosis [18]. As a consequence, atten-
tion should be paid to the size and location 
of the lesion that needs to be ablated and a 
safety margin of a few millimeters should be 
applied. Another disadvantage is that the cry-
oneedles cause an image artifact that is more 
pronounced on a T1-weighted sequence than 
on a T2-weighted sequence.

Laser Ablation Treatment
Laser ablation, sometimes also referred 

to as laser-induced thermal therapy, is a rel-
atively new technique that was originally 
developed to treat brain tumors [20]. Dur-
ing this therapy, a laser fiber is positioned 
in the tumor under imaging guidance (ultra-
sound or MRI). When the position of the fi-
ber is correct, a laser light with a wavelength 
of 980 nm is delivered through the fiber and 

TABLE 1: Literature Overview on MRI-Guided Cryosurgery of the Prostate

Authors Year Study Type No. of Subjects MR Field Strength and Configuration Treatment Method

Reisiger et al. [19] 2011 Patient 12 1.5 T, wide bore Transperineal

Tsoumakidou et al.a 2011 Patient 9 1.5 T, wide bore Transperineal

Josan et al. [17] 2009 Canine 13 0.5 T, open bore Percutaneous

van den Bosch et al. [18] 2009 Canine 6 0.5 T, open bore Percutaneous
aPresented at the 2011 annual meeting of the Cardiovascular and Interventional Radiological Society of Europe.
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the temperature of the tissue around the tip 
of the fiber increases. When the temperature 
of the tissue reaches more than 60°C, the tis-
sue is irreversibly damaged and destroyed. 
The total ablation process takes up to 3 min-
utes. The laser fiber is placed inside a cool-
ing catheter throughout the ablation to pre-
vent carbonization of the adjacent tissue and 
to increase laser light penetration depth.

Studies reporting on MRI-guided prostate 
laser ablation are scarce because it is a con-
siderably new technique (Table 2). Stafford 
et al. [21] and Peters et al. [22] were the first 
to report on MRI-guided laser ablation in 
prostates, although both groups reported the 
results of animal studies. The most impor-
tant conclusion was that the damage predict-
ed with MR temperature mapping correlat-
ed with the damage seen on 3D T1-weighted 
contrast-enhanced images, with a slope near 
unity and excellent correlation (r2 = 0.94) 
[21]. Complication rates were not reported 
because the animals were sacrificed imme-
diately after the procedure.

Raz et al. [23] treated two patients with MRI-
guided transperineal focal laser ablation at 1.5 
T. Real-time MRI guidance was used during 
targeting of the tumor with the laser fiber and to 
control tissue temperature during the ablation. 
Patients were discharged 3 hours after treat-
ment. No adverse events were found in the 1 
month of follow-up. Woodrum et al. [24] de-
scribed MRI-guided focal laser ablation at 3-T 
field strength; however, their study was a fea-
sibility study performed using cadaveric pros-
tates [24]. The same group also treated a patient 
with local recurrence of prostate cancer after a 
radical prostatectomy at 3-T field strength [25]. 
Early follow-up showed no posttreatment in-
continence, rectal wall injury, or other compli-
cations [25]. In both studies, investigators con-
cluded that MRI-guided laser ablation on a 3-T 
system is uniquely suited and is a promising 
technique for accurate focal targeting of pros-
tate cancer because of the inherent high spatial 
and temporal resolution of MRI [24, 25].

One of the key features of laser ablation 
is that the fibers used during laser ablation 
cause no distortion of the electromagnetic 
field, so no image artifacts exist in the re-
gion of interest [26]. In addition, the treat-
ment time is quite short and the ablation zone 
is sharply defined compared with other abla-
tion techniques [21, 27].

Focused Ultrasound
Compared with the aforementioned tech-

niques, focused ultrasound is the only real 
noninvasive ablation technique. A transduc-
er directs a high-intensity ultrasound beam 
to converge and focus at a certain point in 
the tissue with this technique. The energy 
of the ultrasound waves is sufficient to heat 
up the tissue and to surpass the thermal dose 
threshold obligatory for coagulative necro-
sis in a few seconds. When the transducer 
consists of multiple piezoelectric elements, 
greater flexibility in targeting and shaping of 
the focal spot can be reached [28].

For prostate cancer, the transducer can be 
applied in various ways: transrectal [29, 30], 
which is the most applied method; transurethral 
[31, 32]; extracorporeal, with the transducer 
placed against the perineum [33]; and intersti-
tial [34], with the transducer inserted transperi-
neally, which is no longer noninvasive.

Experience in MRI-guided focused ultra-
sound has been gained in the treatment of 
uterine fibroids [35, 36]. Gradually the treat-
ment area is now being extended to other or-
gans and tissues such as breast, liver, and 
bone [37–39].

To date, only a few studies have been pub-
lished about MRI-guided focused ultrasound of 
the prostate; however, most were performed 
using dogs (Table 3). McDannold et al. [30] 
performed the only study of focused ultrasound 
treatment under 3-T MRI guidance on four 
dogs using a transrectal probe. They concluded 
that MRI-guided focused ultrasound is feasible 
in the prostate. However, prostate movement 
was an important issue. Other results described 

in these animal studies were the small transition 
zones of 0.4–2.0 mm present between ablated 
tissue and viable tissue [30, 32, 40].

Siddiqui et al. [32] treated five patients with 
clinically proven prostate cancer (PSA < 15 ng/
mL, T1c or T2a, and Gleason score ≤ 7 [3 + 4]) 
using transurethral MRI-guided focused ultra-
sound immediately before radical prostatecto-
my. Approximately 30% of the prostate volume 
was ablated to examine the technical feasibility 
of the technique. The treatment was well tol-
erated by patients and no complications were 
seen during or after surgery [32]. Overlapping 
results of the same research group were report-
ed by Chopra et al. [40].

A substantial limitation of MRI-guided 
focused ultrasound is the extensive ablation 
time (≈ 2–2.5 hours, with incidental peaks 
to > 6 hours [41]), which makes this tech-
nique more suitable for focal therapy than 
for whole-gland therapy. Another disadvan-
tage is that the focal spot loses its correct po-
sition in relation to the tumor if the patient 
moves or if there is any movement of the tu-
mor within the body during treatment.

Besides thermal ablation, focused ultra-
sound has another promising clinical appli-
cation: targeted drug delivery. The drug—
for example, a chemotherapeutic agent—can 
be encapsulated and can be systematically 
administered to the body. The release of the 
drug can be locally activated by heat from or 
mechanical oscillation of the focused ultra-
sound waves [42].

Radiofrequency Ablation
During radiofrequency ablation (RFA), 

a needle electrode needs to be inserted into 
the tumor tissue. This electrode produces 
electromagnetic waves with a maximal fre-
quency of 30 MHz. The waves cause friction 
within the tissue that raises the temperature 
and causes cell death [43].

Terraz et al. [44] performed MRI-guided 
RFA of 16 small liver malignancies in 10 pa-
tients. All patients were treated successfully, 

TABLE 2: Literature Overview on MRI-Guided Laser Ablation of the Prostate

Authors Year Study Type No. of Subjects MR Field Strength and Configuration Treatment Method

Woodrum et al. [25] 2011 Patient 1 3 T Transperineal

Raz et al. [23] 2010 Patient 2 1.5 T Transperineal

Woodrum et al. [24] 2010 Human cadaver 5 3 T Transperineal

Stafford et al. [21] 2010 Canine 7 1.5 T Laparotomya, transperinealb

Peters et al. [22] 2000 Canine 2 1.5 T Percutaneous
aTwo dogs.
bFive dogs.



AJR:199, October 2012 717

MRI-Guided Therapies for Prostate Cancer

and Terraz et al. concluded that MRI-guided 
RFA was technically feasible. They did not 
notice any influence of the radiofrequency 
signals (470 kHz) on the signal-to-noise ra-
tio (SNR) [44]. To our knowledge, there are 
no reports about MRI-guided RFA for (focal) 
treatment of prostate cancer.

Obviously, clinical experience performing 
MRI-guided RFA of the prostate is still very 
limited, probably because of technical diffi-
culties. The major drawbacks of MRI-guid-
ed RFA are possible interference with the ra-
diofrequency pulses of the MR system and 
the large image artifact (up to eight times its 
original size) caused by the radiofrequen-
cy electrode. The latter makes temperature 
measurement at the vicinity of the electrode 
impossible [45].

Microwave Ablation
Microwave ablation is almost identical to 

RFA. Again, an applicator—in this setting, an 
“antenna”—is inserted into the lesion that needs 
to be ablated. Then, electromagnetic waves, with 
a frequency between 30 MHz and 30 GHz, are 
sent through the antenna and cause heating 
and finally destruction of the tissue [46]. A 
drawback of this technique is that the electro-
magnetic waves can interfere with the radio-
frequency signals used for MRI, which can 
cause noise in the MR images.

Chen et al. [47] described in 2000 their first 
clinical results with microwave ablation us-
ing a frequency of 915 MHz under 1.5-T MRI 
guidance in five patients with local recurrence 
of prostate cancer. The microwave applicators 
were transperineally inserted under transrectal 
ultrasound guidance, and patients were then 
transferred to the MR room for MRI-guided 
microwave ablation. All patients were treated 
successfully, but 6 months after ablation, the 
PSA levels of two patients started rising again. 
The microwave applicators caused only little 
artifact on the MR images. However, when 

the microwave power was turned on, a large 
increase of noise was seen. Consequently, the 
SNR and accuracy of MRI thermometry were 
influenced in a negative way.

Brachytherapy
Brachytherapy is a type of radiotherapy in 

which the radiation source is placed near or 
inside the treatment area. For the treatment 
of prostate cancer, brachytherapy can be 
used as permanent low-dose-rate (LDR) seed 
implantation or as temporary high-dose-rate 
(HDR) brachytherapy [48].

During LDR brachytherapy a large num-
ber of 125I seeds are implanted in the pros-
tate via transperineally inserted catheters. 
MRI-guided LDR brachytherapy has been 
performed by D’Amico et al. [49] and Van 
Gellekom et al. [50] (Table 4). The first 
group treated 43 patients in a 0.5-T open-
bore MRI scanner. Several catheters were in-
serted under MRI guidance, and a median of 
80 125I seeds (range, 43–120 seeds) were left 
in the prostate. One month after treatment, 
no sexual or gastrointestinal dysfunction was 
reported [49]. Van Gellekom et al. treated 
five patients in a conventional 1.5-T closed-
bore scanner with a single-needle method. 
Only one needle was inserted through the 
perineum; it was repeatedly inserted at dif-
ferent angles in the prostate to implant the 
iodine seeds [50].

HDR brachytherapy of the prostate uses 
an 192Ir source that is temporarily placed in-
side the treatment-requiring area via hollow 
closed-tip catheters that are inserted through 
the perineum [48]. Different groups have 
performed this therapy under MRI guidance 
[51–53]. Ares et al. [51] used HDR brachy-
therapy as an extra boost for only a partial 
volume of the prostate after external beam 
radiation therapy (EBRT) in 77 patients. In 
seven patients, only one lobe of the prostate 
was treated. Ares et al. reported that the long-

term toxicity has been limited and that bio-
chemically disease-free survival rates were 
encouraging [51]. In all three studies, can-
cer localization and catheter insertion were 
performed under MRI guidance; thereafter, 
the patient was moved to a shielded room for 
radiation delivery [51–53]. The overall pro-
cedure time was between 4.5 and 9.5 hours 
[52, 53].

A key characteristic of brachytherapy is 
that the irradiation harms only a very small 
area around the radiation source and exposure 
of healthy tissues farther away from the sourc-
es is therefore reduced. Major drawbacks of 
brachytherapy are the long procedure time and 
use of radioactive materials. For this latter rea-
son, extra precautionary measures need to be 
taken (e.g., rooms with extra shielding) when 
performing HDR brachytherapy.

Discussion
In modern medicine the drive is toward the 

development and improvement of treatments 
and techniques that minimize intervention to 
the patient and hospitalization. MRI-guided in-
terventions provide a minimally invasive ap-
proach to cancer therapy that is gaining clini-
cal acceptance. Of the available techniques, we 
consider MRI-guided focal laser ablation to be 
the most sophisticated focal therapy treatment 
option in the prostate. It appears to be fast and 
feasible because of the sharply defined ablation 
zone, no distortion of laser fibers, few antici-
pated low adverse events and complications, 
quick recovery of patients, and possibility to 
repeat the therapy as often as needed. Fur-
thermore, it is easy to fit in clinical practice.

MRI-guided focused ultrasound alone or 
combined with local drug delivery is a prom-
ising technique for focal therapy in the pros-
tate. It has the potential to surpass focal laser 
ablation as the most sophisticated technique 
because it is not invasive and is highly accu-
rate given the small focal spot. However, to 

TABLE 3: Literature Overview on MRI-Guided Focused Ultrasound of the Prostate

Authors Year Study Type No. of Subjects MR Field Strength and Configuration Treatment Method

Siddiqui et al. [32] 2010 Patient 5  1.5 T Transurethral

Chopra et al. [40] 2010 Patient 8  1.5 T Transurethral

Siddiqui et al. [32] 2010 Canine 17  1.5 T Transurethral

Chopra et al. [40] 2010 Canine 25  1.5 T Transurethral

McDannold et al. [30] 2009 Canine 4  3 T Transrectal

Chen et al. [31] 2008 Canine 6  0.5 T, open bore Transurethrala, interstitialb

Nau et al. [34] 2005 Canine 2  0.5 T, open bore Interstitial
aFour dogs.
bTwo dogs.
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achieve this, the relative long treatment time 
even for small lesions needs to be shortened 
and the first experiments of patients need to 
be performed.

HDR brachytherapy can be performed un-
der MRI guidance to give a local boost to the 
tumor as a supplement to EBRT of the entire 
prostate. For both types of brachytherapy, 
MR images can be used to localize the tu-
mor and to monitor the insertion of the cath-
eter and seeds in real time. During the actual 
therapy, MRI has no surplus value because 
this cannot be seen on the MR images.

The other techniques—cryosurgery, mi-
crowave ablation, and RFA—are, for sever-
al and different reasons, less suitable to use 
for MRI-guided focal therapy of the prostate. 
According to the first results in patients and 
animals [17, 18, 30] and earlier results under 
ultrasound guidance [6, 54–58], MRI-guided 
cryosurgery of the prostate is feasible even 
for focal therapy. However, because of the 
indistinct ablation zone, a safety margin of a 
few millimeters should be applied. Further-
more, MRI-guided focal cryosurgery can be 
repeated, is minimally invasive, and has a rel-
ative low complication rate.

Microwave ablation and RFA work with 
electromagnetic waves that can possibly in-
terfere with the radiofrequency signals of 
the MR system itself [45]. These signals are 
dependent of the field strength of the mag-
net, in the range of 0–128 MHz when using 
a 1.5- or 3-T magnet. This possible interfer-
ence makes these treatments less suitable for 
focal therapy because the tissue temperature 
of the adjacent healthy structures needs to be 
monitored carefully.

In general, the benefits of performing an in-
tervention under MRI guidance (i.e., the ac-
curacy during needle placement or the pos-
sibility of temperature mapping during the 
procedure) should be considered carefully 
against the disadvantages. These disadvantag-

es include increased costs, difficult patient se-
lection considering the multifocality of prostate 
cancer (this also accounts for transrectal ultra-
sound–guided procedures), limited amount of 
space during the procedure for the patient and 
physician, the need for special MR-compati-
ble materials, and the limited time available in 
MRI scanners. Nevertheless, MR systems are 
increasingly being adjusted to allow interven-
tional MRI. New systems with shorter and wid-
er bores are being produced to provide more 
space for the patient and the physician as well.

Another way to overcome the accessibility 
problem and to speed up the procedure is to 
perform part of the procedure with the help of 
an MRI-compatible robot. Several robots for 
needle placement and LDR seed implantation 
have been described in the literature and the 
results of these studies are promising [59–62].

To date, the issue of how to select the ap-
propriate patient for focal therapy has been 
discussed extensively. Several methods are 
used for prostate cancer diagnosis and stag-
ing: digital rectal examination, PSA test, and 
transrectal ultrasound–guided prostate biopsy. 
Nevertheless, these techniques are not accu-
rate enough and fail to reveal a large fraction 
of clinically significant tumors [63]. Trans-
rectal ultrasound–guided transperineal map-
ping or saturation biopsies were introduced 
to avoid missing clinically significant tumors. 
However, these biopsies have major disadvan-
tages such as the need for anesthetics, patient 
discomfort, and intensive pathologic process-
ing [64, 65]. Currently, MRI, especially multi-
parametric MRI, is the most sensitive and spe-
cific imaging technique for prostate cancer [8] 
and should certainly be used for proper patient 
selection for focal therapy.

The largest limitation of this review is the 
sparse amount of data. Unfortunately data 
published on this subject are limited and 
most of the studies have a small study group 
and a short follow-up.

Future steps will be to validate these new 
procedures in prospective clinical trials with 
more patients and longer follow-up periods 
and to compare them with active surveil-
lance and radical therapies in randomized 
controlled trials.

Conclusion
MRI-guided focal therapy of the prostate 

seems possible with the present techniques; 
however, the one method is more feasible than 
another.
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